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%«tx>a^i«Cetl^lM¥<ij9llo).#m«»» aM tia(lV) aeetate. 
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a e®iQ5r®h0ik8iw> eesfartfoa of aaaalogotts ©r®M»tia 
amd orfaAo^xsminffi ©oaqpto'oMs hius m% he«a sia&e pmvt&mlf, & 
tx>tMadoui mmmM of -MOfk haft %ma doas Ia the ftelia of hoth 
0T&mQ%iA aM orgftBogeMaoilw In ftMltioa to the 
limited eorfelations aljre^y existing, toe origiasl literature oa 
orgaaotia iwod orgaaogerMxii'Qa eospomis has ^eea dram upe» freely 
ia order to dewlop other relationships. Wieae-rer thm eoaelusioae 
given &m those of the origisftl iniresti^tor, aa attei^t has heea 
nsde to iadieate this a, iuitahle notatios m the speeifio 
topio is heii^ dii0tts»ed. Ch-riottsl;!', all of the mmilahle liter­
ature 08 QTgimoitSM and or^iosersa&iw eoapomds oaimt he iBoladed 
ia thie diS0tt8«i©a. ae refereaoes cited, ^erefore, are iateaded 
to he illuitmtive rather thaa eaaismstive. 
Phrsieel .Rpopertiea 
fhe eleaeats of Sros^ If-l of the periodie t^le have two 9 sad 
tKD £ .Uctroa. in tt. grerad .t.te. In ortM to font q>M4rlTamt 
ooi^ousi^s, oae eleoti^a ie to a hi^er oaergy level giviag 
aa ^ 'hybrid, loadisg orhitsls resultiag froa the sj? hrhrid are 
ih A hihliogmj^ of geaeral rejfereaees to the ch©*i«try of 
m^mogBTmnivm mi. or^otia GOi|>omd» has heea eoi^iled at the 
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i^ ii® ulllfe the aid of jUeM^ytalfamie 
Mid. 
i^eerdii^ to Pa®kl4i«®®*^, %h® eleotsj^iw^tivitj ©£ 'botli tia slid 
goiMate is 1.7. fld8 womld tMal Mim per eo&t ionio oltaraetei> 
ef 03^ l«>ad M-T «0mld tifeie aa* m.s tla or g©s?»aaim». 
^ diaai»i3ju?itiei oxista^ l>eti«ea aaalegoiw derivativts of tl»se 
metals elwald, therefor®, 1^ attri1»t®4 priiterily to th« differoneoi 
ta tlsi® ®iz© of ttoe eoatwA el®»eBt. A of lit® .properties 
of caiAlosous oximotla md ovssm^wm&i'm flmridos lndiOAte tkat 
tMs is iwt ali«fty» trae. tes, libtil,® orgst^^maaiiaffi fimorides are 
lipids or lov eolido, l&@ fMoridos are solide 
Aieli iwlt or dtOffl^ose ®tooi« 800®* All of Hie otlier oisfaimtia 
kalides resenible tlieir orgaaogeneaitnt amlogs la i^eioal 
ties. AlkFl derlTati-rea of ^ tjn*© ®*® soaotoat tolmlale la 
mier witifeoat ^preeialtle lirdroJysis, Imt lliey are extreaely iaeola** 
Me in eolwali iR^h as ^nmm* TImm tm%» s#«a to ti^ ly that tfee 
tl&ofluoriilir %oad of orfaaotia flmoridei tes ooasiderably mm ioaio 
ehar«eter tliaa tlie f(»rasaitin*-fl«oriae 'bond la aaalogous epmrnitm 
dertvaliw#.. 
fk@ 'lioiliae polats of alkyl salistltmted gtaaosoieB aad 
22 Mire lieea esbloalated wit^ a. reasoaal»le degree of mmrmr 
Pealiag, £. ig. %e». Soe.. 351© <1932). 
Piaaiag, Iftttire'Of the #!»*ioal load*, 2ad ed., Oosaell 
mif. Press, Ittiaea, *. f., IpO, p. ^-6i. 
». toglish, l» M. Qhm. Soe., ^2? (1952). 
$ 
uslag thM 
f * + %) 4- k. 
fhls wQiad tfisgetl tbat a 9i^l@ r@l«tioaa&ip sliouM exist 1}etw@ea 
the ^iata at maalo^s eoaptm^ of gemta^ai'm aayd ti&. Ia 
©ydAjr *0 ©ttablish tlile irslatiojEuikip, ^»oxliaiit«ly fiftooa otgaaie 
dtrlwtiTftB of g^mmlvm mm goloelod* trm Urn lit®*atw«, aM 
th.«lr liolliag potols {71^ m,) «er« plotted agalast tlie earn coastaiat® 
f03? the tltt aifcalogs. A slullar plot of tto liolliag polata (|fe bb.) 
of oriole dtrimllws of sllleon mi ^mmX'm hat also lw»ea »at®, 
la OftOh oase & llatar ifolfttloasbip is oMftimid. fli« l>oillii£ polats 
of of^aotlliooa eo^omds sad tteir oi^rao^Mnaim aA&ijogs 9X% 
ftlated Wm oqtt&tioat 
Q® • II.7 + 
idlil# tim eoaetaatB i&w aaalogoiis eo^tiads of tia sad gemaaltm asf® 
related tks^aj^ the etmtioa: 
Sa « 37.7 4 O.S^Se. 
^ plot f*m nhif^ tJiege f«latioasliip» wew deriired is ^-wa ia 
1. 39ms aad ItaT# eaitmlated tlie l>eillas polats 
.& raado» i^leetioa of eompotiMe w&s to oorre-
latioa of tl« tioillag polats of mal&g/sm ox^gaaosiliem sad orgaao-
gewaaiiUB derlimtiTes^ pifaotllptllf sll of the iaibJimtloa ftfallalsS# 
m.n mset la tlto oox^latloa of tlie loilSa^ potats of aaalo^ofus d«i*iv%» 
ti-re® of tia tad i@namiii»i, 












Figure 1. Relationship between the boiling points (7^0 mm.) of 
germanium compounds^^ and their silicon^ as well as 
their ti&^3 analogs. 
21^ The values for the silicon analogs are from S. Krause, 
and A. von Grosse, "Die Chemle der metall-organischen 
VerbindTingen", Gebruder Bomtraager, Berlin (1937) • 
10 
©f mserems eltalia alk^ltim eoapotiMs %b@ e^tioii; 
^10 wa. * ®73-i « in m Ifeleealas- W8i#t). 
With, a liM&r ipel&tioasMp sxlatlag Wtwea tl® Ijeiliiig poiats of 
orssmotin. oon^otmAs and ^«ir o¥gaiio^ntt»te emXasn this •ipatio& 
mr %@ used aivaat«#»<msl9r for e&loml&ting tbo %oiliai: poiata <10 nt.) 
of M# ifooiliBi Qrem%& dorimtiir«@ of gonaaaiw. 
Beeaas® of tie United d&ta amilaMe oa the deasities of 
aaalogoas ew&mtlA m& ^rgmas^mmdMrn eoi^oraide, m atteai^t to 
eetaljliili a. itofijiite x«ljft.tioaship &t tMs tint is soMitet ^eoa-
latiire. iBwrtlteleee, ttte amilftble iaforaatioa has litea oo%il«d 
la fahle 1, «»& has 1»««a plotted ia 2. Ffoa toese data, it 
ie e-rideat that at least t^ iadepeMeat deasit;*' sNilatioaiitips esiet 
htti#eea orgaaotia eoi^omx^s aad theii* orj^mfsnmlaai aaalogs. 
d«a«itie« of tattaaliqfltia eoi^seaai® ^ related to those of 
their or^^^mmtna «aaloge thsraa^ the eqwtioas 
^Sa * 1*9^^0 ** 0»Tr» 
Kfeile the deaaitiea of triaUyltia hwsaide® md iodides &m ^iwwatly 
»l*ted to the aaalogoas derimtiTes thsma^ the e^tioas 
dg^ « =^-5«6e -
^e ^or^e do aot eoafom to either e^tioa hat o o €^f  aa iateip-








1.1+0 1.50 1.6 1.20 1.10 1.30 1.00 
Density of organogermaniiun con5>oxuadB 
Jigur® 2. The relationship between the densities of organo-
germanium ooajwunds and their organotin analogs. 
The following representative notations were used: 
o for tetr^illqrl con^jonnds, • for trialkylmetal 
chlorides, • for trialkylmetal bromides, and 6 
for trialkylmetal iodides. 
12 
X. 'Sie @f aaaloious epga&otia mi. 
0®i^ 0md# 
Oowpmmd BeMtty* Mfmreme 
1.0353 25 
fe%xi&ls@ai^l^nBae m 26 
1,0572 23 
f»%»«a«liaty3Lg®r»aat ©.93^ 2T 
f®tiif«»a-p«3pyllia ia©65 m 




felimwittirl^ n&a» 1.006 32 
are 4 mlm» olsherwis# iaiiemtM. 
Etmrn, »#£., (Ifli). 
t. f&bem, M. 1. OtMawft aad £. M. Deaals. J. A». Gteea. 
Jil» ^3S (1925). 
S. itoAtmoa, iMA.. 5800 C1951)-
%. irttllMif aai 1. Irme#, Ber., 1S02 (191?). 
%. H. AsAeraea, £. |2. 5^39 {ifSD. 
3%. I®rsehia«, J. £SSE^ES '^» i» (19^). 
3%. I. i»4®r»©a» £. Ghea. Bee., jg., 1799 Cl9^9). 
M. Demi# aa4 I, 2. lasee, £. SG* S£2*» ^®55 (1926). 
13 
Table 1. CC©sti»ei.) 
Ooi^oiuit leferewie 
f3?i»etl^l@Wl©rQa©ll^ltta .556 33 
fi'ia©%%leW.©r©3®®tJjyl- 25 
gewwft# H .IS9 3I1 
friiO-lgrl tealia«8 
m-j|».1m%3rllia ehlorid® .2105 35 
fFl»m*%ii.tyl{»U.oi%>®enKttae .05^ 27 
tri-a-pi'^I'ltta elil©yi4« .2678 2g 
fpi-m-t»£^yl^l®roiei?«a« .106 36 
'«ri-|^ Mtylt4a "fewiiiit .336 23 
.205 27 
fffi-a-proffltia %f@a|d0 .^63 
.2gE 36 
fri-B.'bttlyltia i®iia« ^5 
*m ^ If 37 
®pi-a»T»a%yllo4®©i»®a® .3HO 27 
.692 3S 
.l#3 36 
%. ifyf»3P%fe S, §. mm.m, £. M. Qhm, So©., JX» ^302 (1955). 
s«yfey|^  ©a4 1. &. l§@h®v, iMA.. ]l, 90? <1955). 
55s. M. Maaalkia, J. S«a. Ch»m« Cty.8.8,B.). 1%, Wkf (19i^^) M. A., 
la. (igi^TiJ. "" ~ 
I. Aadersoa, £. Ohe»« Sqo., ]l, 5^^© (1951). 
37A, O^mm, OoBpt. re»a.. JJ, (1873). 
Oatoar®. ||M.. ||, 133 (1^73). 
fmM® 2. Iat@»toisie tistaaees of tia mi. 
eleaeats 
BeiA iQ. m&i%Tms 
Oom^mmA — itefeireaces 
M-0 M-X 
felrawetl^l-
e®»aa« I'f® 2 0.03 39 
tta 2.18 * 0.03 39 
frteBtJiyl-. 
tia oMerlde 2.19 r O.03 2.37 t 0.03 HO 
tia "brnrnm 2.1? t ©.©5 2.% I 0.03 HO 
tia lodid© 2.721 0.03 Ho 
tia 2.^ t 0.03 Ho 
tia m, 2.17 2.% J 0.02 Ho 
tia tii®aii© 2.% I 0.03 kO 
»sthyl-
tia trieiaorid® 2.19 - O.O3 2.32 t ©.03 Ho 
tia tjpil>jreaii« ea. 2.1? 2.il5 | 0.02 ^K) 
tia trli©4id« 2.68 I 0.02 kO 
fiaCif) 
ehlofide 2.30 t 0.03 %l 
^re»id« tMt o.©2 i^2 
iodid® 2.^ I ©.©J| lJ2 
Qeiwai-WttCff) 
chloriA# 2.001 0.02 
ljr©Mia« 2.29 £ 0.02 H2 
iodid# 2.50 t 0.03 H2 
0. Bpoekway I. 0. Jsakias, J. A». Ohea. Sec., 2036 
(1936). ^ 
A. SkiaBs# aad I*. S. aattea, Seo., HO, I6H 
(19UH). 
^^1,. PmlSag Mid L. 0. Broekwa^f, £. OhftM. See., 57i 26Si|- (1935). 
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4a.t» mmuwBXf for t®8tiiig possllillity of « liaear relatiensMp 
the toilets ©f orgaaotin m r 4 tilieir 
orgaso^smakaim KiaXogs. la t 1«v  of %h» Q%mr7B.ti&m mM» first, ea 
tlis rtfraeti're ln&i@es of e0tt|)0tiii^8 of eitf%oa and silleom, 
smi. seeondSj on the djsasities of a^sdotons oox^omais of gsimaiw Mid 
tin, It ia hardly to l»® «sp«eted that a slb^le, rslittioaship 
should ®xlst. 
atimie iwfraslioft asd &to8l<s dli^drsioo. of tiB hmm 
ealealatsd If se-wral iadspead^at ittv#sti®ator«^^*^*^^*^»^, ImM 
the agjrseasal "belwssa the "raluis ©hiaiast is ©aly fair, fh® *©st 
rsceat iafosmsitioa a^ail&lil#, ©oaesraiH® th# refraetiv® iadi*«s of 
orgsao^iwiiatw m& er<^©tia eoapotwds mm rtported "by Sresswill, 
Jbeieealer aod fo^el®®. Si««® tttvistS^atori have t^atrihutsd th« 
tofowatioft asoiisftry for eale-alAttiig th® refraetiv® iadiees of 
0r^A0#ir»i^Q® asd orgft»oti& eosipoiera&s thro«# m additir® ^8t«ai 
of hond r«fr»3tioas, aad at th@ e^s® titw thi^ ha're polatsd omt errors 
ia the hoad refr»etiom Tftlttss previomsly reported Wsst sad Boehoi^^. 
Qhira, Qssii. ehi«. itai.. 309. 32^1 (1893). 
n. tladston®, £. Oh«». See.. 29© (11^1). 
fm^ and T. I^i. J. See. mm*. I»d. Smm, 31» m (19^) 
£"0. A,, 185^ (192«)JT "" *" 
%. Wmm» ®ad M. Sehmilf, Ber., ago (1919). 
^¥, f, Cressiwll, J. Leicester m& A. I, Tofisl, Ohaaiita^ aai. 
Industry. 19 (1953)? £• l&s. SB-S* 
5^. West aal I. §. loetow, £. m. Ohey. See.. J|, 2^0 (1952). 
18 
fh® data «ip©rl04 W Ores»will» ImimMtm aad Togel ha*® •been 
swsftrimS. in 5* 
Mong tk© oilier i^-sieal eonJtsats det«mis®d for ©jpgamtia 
®o®potmd» 13« li8t#d th® toats of foMfii»ti©», tb» heafes of ©on-
%ttition, aad -tti® »l®<smlar toI»tob of s&t&mX »lkyl d®rimtiv®9 of 
2% tia heats of foieeatioa iaej?ea«® re^lsrly as tli® l«i^h of 
the alkyl ehais iaeiwaMses, Ifat &« heats of foifastioa of %® seeoaAasy 
E^lkyl deri-ratives differ eoasideraljljr frm that of the eorrespoBdiag 
primry all^l eoi^mds. lafoimtlos eoaeerali^ these pr^erties of 
the op^aogetmsRiwi amloigs is »t available at this ti*e. 
fro® stailes of ei^stsda of the teti^iheayl deriira* 
tives of silieoft, tl» and leM, 2iAa«>v aad leaailssde'^ have fowii. 
that ibe ©lyst®.!® of all ttire® aerimtives ^l«Bg to the Xaae 
k @l^s of afmaetrr m& to the sp&oe grmp =i4- TM Iftttiee ooasteats 
of tetra,pto»i(rl®il8a®. tetwjfeiea^ltts «ii tetrapMi^llead wew t&m^ 
to he, respeetlfely, (a.h.ei) 11.30, 11,30. ?.05S ll.gg, C.651 
^yad 12.05, 32,05, 6.55* ^ lattlee eo»ta»ts of tibe gexu^lm itisalof 
M® ea^etet to he intexwdi&te hetweea those of the siliooa «ad the 
tia derlmtiTes. fht# p*®diotl©tt is reaeeiahle ia view of the results 
ohtaiaed fro® otl«ir x-ri^ st«Al®«^ of the es^stals of the tetrapheayl 
^0. S. 2l«l«i@v m^A t* §. l8ttailsa.de. Bol^edj MsmA, Haxde. (V.S.S.I.). 
H, 95 mm n- 4-. M. mmyjt 
TT$m IS,' A..  ^ • 
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a«3?tTa%4ir«9 of all ©f th» Qmoft If*l elentats. TmpQttei. %m 
®©le«al®s %© thfi mil e«ll 1» 6mh and i« te agi-eewmt idilii ll» 
wxt: of mSL m the elas9 if|«BStvr ^ sps^ gimp 
of %h»M9 e^talf. 
Pasenfel^ iwe9tiips,t«4 #i® jaelttsg potat mxmn of l^iaajpy alxtwoi 
of ths aoslmtiw# of som of tt.® Gj?oi^ IT^ ®l«»®ata, imn 
^i.e^ It mf t&mS. tliat the oos^omsds iaiW9ti^t«d fQtm^ siixtd ox;^«tgd8 
ia 9X1 pjf^03eti®i® m.& mm Btrietlj laoaoijpliou#. Fyoa tb» nixtw®# 
03567) t«tt«|»teea8rlslJL«®-t®tmitoei^ltia sua (3^166) totPi^kfts^laiia®#-
t8ti^liti^i3^@i.» tibe oi^stals oMalsutA lia& tte® saa® eoaposition as %TmSx 
llipiA melts. tt®s® »elta soliiifled @oa«taatly at 221 and 218.S® 
re«p#@tlT@li'. ®ii8 itmiy hm ^«b ©xteniei. %• Drew sM. I^yaA^st^^ 
to iael^® til® teteaptei^X &®riT«tiTes of all of X7-S 
tienofttt. M im&epeMtnt sti^ rati® In tkt« Mloratozy^^ is i& 
agf«®«®Bt tdtk ti» ftn&iMm of Baeew mi lissaftlit. ISto *®salts 
o"bta.i»«4^^ Mt® ^«a PB«wgiapi«®4 ia fs l^® 1|.. 
lfai<«»leeilar »ixtmi^ s of t®t»:^@ l^m®tliaa® t®tz^he l^-> 
stlaa®, aad of tetnplMi^ lslIeiao idth tets l^^ ^rS^ptma® soltod at 
tei^ oratw®® iBt«3»»i.iate "betweoa ^ »®ltlBg poiats ©f tk® two par® 
coi^ aeata. On tli® otl«r h«M, m @q&Uml^ ml&T fflixtare of 
P^Boa, mXl. »oc> mM, ifmsm), 11, 3^1 (iflS). 
55i. s. I. Djfew m& J. I. £. Cfeem. So©., l^ t^ (1935). 
5%. 0. fm, studt®®. 
21 
H., Meltiag poials ®a4 Bixt-or® asllliHg p©liBl8 @f 
tstn^hiurl Aifimtl*## &i If-» la 
Sleae^t 
lieai. Ha Q@mmixm Stlleoa Oar'bom 
Carina 2»-.2^ 220-250 2^5-255 2kB'.257 agg 
SlXleon ZlS,g^ 221-^1.2 2511^3:6** 237.5 -
deiwaiuffi 222^2} 223^ 233.^ .. -
fSa 225.7-226.i ^.2 — — -
I^esA 22?.g — — 
-
*57 p#r eeat t®tr«gjlsei^l»ilaae. 
\a3E.tea3B t®pp«»8i©a. 
teti*ap]beaylg0»Baai with tetris^Jteaf^ltia »8l%®d s©»e 6® ^lew Ifa© aeltlag 
point ©f the lowei- WBltlag eo*poa®a%, iMls ©ae of 
tetmiAiei^lieaA eboweft a einilax' t«pi*»eei©ii of 2®. IxmiaS&g tbe etber 
posiiMe a»lxtw®8, il &ppe«eet m if tlw> derlTatiTes ®f 
©arboa, sllleom, awl geyaaaiaB mre "eoi^atible" witfe ©ae aaotker liul 
not with, those of tla ®al leat. Only a tXi#t *ls«e«^»ttttXlly" a^^ased 
%© liftve existed 1>eti»eeB. tl»e tetmplMii^X derimtives of tSa «3^ of Xeal.. 
It me eonfiX'tt4e4^^, theswfow, that there wis » ehaage -la. soae' "faaetloa*, 
pr©%ft%Xy tlie Tales®# &&#«» o» pa.8sla£ fi^a to tto, ftM m 
Xesser tiffliXaz* ©Maage on passing fron tin to XetJ.. 
22 
TM l«ag^ of the eAS^a-fensain mA. tbft 0ftz%0a*tia %o»Aa hm 
alrea^ Isem tlsGassed. Ttm st«rie refttireaeEts Aietattid tbese 
leagtlis (Tjy tJie ©©-mleat radii of tfes etuiral at©ii«) a®^ "be i^oi® 
hy the %«h«rlor ©f .aoa® ®yel©li«3 l^ t®yivsliim« ©f the Sroup If-® 
eleaeati. »©» «b« «oti©m ©f aa ®xe«ss of ey©l©li»3^l3,ithiTia ©a 
slli©©& t9ti!>a©li}.©iri4e, ©mlr trif^elohsx^i^hios^ailsaB is ©Ittniaed, 
ifeieh i©«8 m% ^0®pt m aUkyl, pltsnyl ®y ^tas^l A«a treated 
with. -Kb® 8®pr0p5rlate ©r©MW>lithi« Wjigeat^^. frea-tt® reaetiea ©f 
fieraaaim tetraeU©ride with ©i^lahex^lli&iw, triQ^elehesQrlohXox©-
0»vmm is ohtained. Xa this &m@, htiMver, the x^aaioiias halegen aiQr 
he reflaeed % m al^l, fhei^l. ©r henasrl threviih reactions 
iavelviag the desired ©rgsaualithlwi fiaCiV) @hl©ride, 




fhe ©hemieal InihaHer of %%n iadioatee that it is trol^ netaliie 
in ehameter -^19 siliooa he ©l&ssified m a eieiaeat. 
'^'Silieoa ie meaalljf oeasidered as a ao»-««tallic elwaeat aXths^^ 
it eahihits s©«e wttallie preperties. Se®, for exiatle, t, M©eller,_ 
"limrgaaie Cheaiat^, «a Mv»®ed ®e*lh©©k", Joha aaad Seas, In®., 
»®* Tork Cil^, l95g. p. $6l. 
. 0. ftt, W^ljlished Ph.B. thesis, lows State College, 1S52. 
5®o, 1. Johaaoa aad V. 1. lehergall, 3 .  Aa. ghea. S©e., 71, 1|» 
I. Sehergall ftod 0. 1. Johason, JMA., |1, 5«)22 (l?H9). 
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m&gmt witb ite tia o? 0Simmi'm tetrab&lido. 
ftB^roTis i^^w»%rieal ©rgeaotin. eoffipooads liav® lb«®a pr^as«4 
mt mm%im &t mlkyX hMXme mh mlUm ©f tta aoA 
mS. with soiii^ -tia-ziw aileyt^ '^^ , ais i»th®i. is still used and ie 
pKi"bali]^  tfee aiest issiratol# ©©mtyeial .i^tltoi amilable at i^resent fot 
%h& of eiuaetrLe  ^ f^prnotia Im (ill ]%%eti«ns 
of tliii tjFpe, h&m-mtt tk® p3?®d t^ is ®®ata)Biaat®d with ©r^ anotia 
62 Itttlidefi ^tnh are »wof»t eittoa? as mmnimt «©apl©s»8  ^or 
as ©ygimotia flmoridee^ .^ S© malogems *®asti©a8 witk alloys of 
hiwe %eem studM. Imt it ie reaso l^e t© est^ eet ^xnaaiioi 
t© 1»e1haTe in. & eisiW i«ay. 
Mtte aai 'eellie^®*^  ^@%tal»i. a  ^jpe? ©eat yield ©f tetrsMithyltSa 
"by ^atiag ®t^ l iodide with m alloy of tta-#<^peswz.iBC and snorted 
i&at ethyl tedM© did aot 3»aet -with a tia-oopg^er alloy the s 
e@aditien«. Slue s*eaetioai ©f »«tallie tia ®ad tin^mp^T alloys mm 
seiavestigatet Taa i»w K»xk mi. laijtea^"^. fliese iarest^^ators 
I-aderfbwg, Jgfi. Sgggl., B, 55 (ISfS). 
Wormr m& F, Pfei:^©r, Z. m&m. algegt. Qhm.. 17. i2 (1BS8). 
%. Sareda, WJ. Ohe^. Soe. 2, 105 (1027) • 
. SaJPada, Sei. P^gs laet. ghye, C&m, Baseayi^  (TGk5r&), 
200 Cif39). 
%. A. Jette sad ». fioHie, 1^., ^ ^ 1 •<18^6). 
A. I^ ettB waA S. Oollit, Paet^ O. Ghm. So©., 2, l66 (M0S). 
J, M. fm SMr Ie*k laad J. #. A. toijtea, J. Ai»l. jtoeg.,]^  
301 (if$i^). "" 
25 
wre maajlt %© teitiat® & x®®etioa %9%mm a-lsitfl "brmiim aad ^Itea 
•tin, 1^11® a e€®fp««vlla alloy with |^l«l|'l tfeloriii at 300® 
te give a-'bat®i®, «ad llaCll) ^orid®. Ia ©oatmst, telra-
al]feyl®8rffla»68 \mm pfi^sret ia p©©!* ^1®M® "If th® r®®jetl©a ®f alliyl 
£0 
halit®s vttk el«i«8ala3py fewaata® ia tlto -pmmwm of a &<!^r esttalyst » 
?h« mmtim. of ^maatw wliii m alfcyl Isalld® ia tM« msmmt gar® & 
»ix«ai!« ©f ©niaaogifMftBiaa ^ii«s %toieli w®*>© i®pa»|ea. Metillatioa. 
In this ease, i»gm& ©f STflJstitutloa mm ^slie-red t® &£f®et»t %* 
%h® tea@iioa tia® &b& te^eifatisr®, aad tte ©f |w®d» as 
i#»ll m ^ »mmv ia t«hi^ tMs ©atal^st ms asso0iat®i wit^ t>M 
esnaaiim. 
f«la$«d %© %lm »a0ti©BS irolviag all©y« ©f geHaaaituo ©r 
tia is %M m&ntim ilii@li iwt l>®®a mi®4 for 1&® px^paratioa 
of simolrieal or#&Bdo dofimtiws of ml tia. A ©esma 
fattat"^® a.e®®f*i'&eg %h» pytjawitloa ©f l®t»g®ljii^llte V ^® fti&itloa 
of tiallf) ^oxid® 8»i 4^©x«%®a«®a® to s« i^wi la to3»saie. %® 
jrieM of t®tf»|Si®i^ltia ii »t fiv«a, te.t ^ wothod is said to 
appliOftbl® t® prtparatioa of pfctafl derivatives of 
©th®i? wtali. la. «*t«»®i©a of Wtis geaoral ps-oootef® t© of^aogoifsaaiTO 
26 
eoi^omds ws m&B ©sadorff^ aai iltoaais , *ite amaetod 
%. 0. lootow, £. to, a^e». soe.. ^ i729 
%. s, ^how. i^id.. 1^01 cl9hg). 
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%h«a a<i00i^ 68®a tat© t®t»a«tliy3,lltt aaA wiialli® %i» dtiriag Mi® 
448llllatl®a ef tlie pspetost, 
flakier^  wm th® firtt I© m« m @i>^6iqs4 la tli« 
prepwratlea ©f t«%in«aqrlge»B«i*». t®tr^ hei:^ lg®x*«ae Itae also l»eea 
prepareA la & good |1«M tmu tfe® eowtpsMlag orgaaezlae eoffipsmai^. 
7h Bi® 4tpb®a3rl«i»e mstt for tie pi^ps^atiea of tetraphftusrleiJman®' aad 
tetrapJieaylila^ ma prepaid f»m tli® eorrsapoadlng Grignard r®'e^al. 
mil® WaM ia felwi j^slt ©f tety«^®ayle«»Baa« joay ^ustl# 
%Ms i^dili@iiii3. step la its m aAvflntag® is gaimA la t!to 
p3f<^aratl®a @f tetrapheayltia.. 
fk» iri^MxA i '^g^at wa® first useA f@r the pr®piAtloa of ozgioio* 
it 1# tla o©%®a*^ % Fop® m& Pe&sto«y '* . Ijee®®®!-*® ferofetloa ©f orgaae-
tia lj&lli«8 i« mnoally aimlABA %• thi® us® of m ea®««a ©f tli® Sfigaaard 
x«it^at aad tl® 2%«0ti0a is earri^d @«.t la m ®tli®r-1>eae®»0 solatia, 
la g@a®mi ^® ;fieXd8 ®f Vk6 Q^^oidtla «^^aads as*® %etiii®a 5^ 
95 p®if ©eat ex©®pt la ea««8 i4il€& ar® l»fli»»@«4 st«i»i@ faetor®. 
Pope ®ad 'Mmmm ®ad Karolltia^^, Jea®® taaA 
Iraaa®^^ m «®11 a» hem used tM® ottMed. 
^^0, A, Ii«tt® L. S. foster, £, m, Ch«». Soc.. (1927). 
f. mtmxi ®ad S. 1. 1. Br®*. £. ^m, Soc.. 1T60 <lfS5). 
S. Q«m«r «d S. IMd.. lap Cl9^). 
^0. §mtta«r, Iw.. 325? (191%), 
A. I©eto«8te)v. J. Q®a. Qimm, CtJ.S.S.l.). H. 1399 (195%) 
ri* a. 3650 (i935)J. ^ 
^h, M. itoilkla, JMA,, J§, 235 (19%6) n. A.. %1, 9© (19%T)J. 
fbls p^aratiott of sywB®t?t0»l. or^etSa eoi^enaa# %l«8 
mm%ien %t m te^&t «im(l7) ^ozld« Mai sta>Jeet«d 
t© m tat«r®stiag i»4ifleft-|l®a ^ Kipping®® @sA Sallk aid lipfiag®^. 
last®^ 0f 'pmpixlim *1^ mm&s&i Sa tfe# msml aaaaer, •&« 
©rgaaie Imlid© mm aA4#d %® a alxtmiw ©f lia(IT) efeleirtd© md 
it, etfe©*, &©s« iawstlifters ©fetaia«d mwy •»%lsfifce%©fy yields of 
th» t«tirai«'bstltiat«d ©ifgaastia d®yiv«%i-mti8l®g tfcln ntthed. 
!&« mal©p( also %@ pmpafed tliroiig^ zts^tioas 
ittwlvlag *h® 8»lgBfti?d A v®*3r Iftssg# «*0«is of Ifcs SyigaaM 
v@smn% wuit M -assd, h©%f®f®r, if %!« %«%i»asa%«%11sut®d geiwaae is 
de«if»ed. M iasixffieieial ««©«% ©f or^miBitAlli# e©^iaiid la %Mi 
esse tBr&T& tlb© fosmMim of &. aixtor© ©f ©r^s^i^xsaaiw Itnlid©©. 
la tke pirepsmtioa ©f tets^liei^lgenaii©, for exai^le, lorseaa «Qd 
»r«w^^ ©^laiaed ©i^y a ^ ptr e«s% yield ©f the teltMta%8%it«i%®d 
px^dm©! frm «. remtim nixtwi ©©nlainlia^ 3^ »elet ©f iiripukxi. 
T9»gm% pet ml«> ©f tlee gexwtnlm %©lrAbTOaid». ^piaeiBi tbe e%l3i»]r 
12 %y a ki^lNdiliag soltemt lat l^ea retewei^M*^ m & m%h&^ t&r 
dri-rS  ^ tim i7ea©tie» farther im tli@ dii*e©li©a ©f %i» %e%mim1>«titaied 
p*©tme%. 
i2 M m i^lemul) %© %h$ m® ©f ^rgmom^ei'm feualidee, Ausiia 
%. B, lippiag, £. a3S5 ClfSi). 
A. Smith a»d f. S.. IJ^iag, i%id.. 101. 2553 <lfl2). 
S. AmtiM, £. CSiea. |©®.. 3726 (lf32),. 
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lioiiNnrsr, t3to mskmit ©ay'toeai-tia "h#!^ ©f orgea©lte 
ImlidAs hm %mn fouaA t© ^ ware tweeipllMe t© tisay^ mS. 
redislrilbtttloa reaetieas ia p3?es®ae® of ©ygaaaXltMa® O0ip©«»t«^*®5^ 
gg 
Ijpiat and lollwei Uatsitigaled •pmps.vaMl&n aad ^©aoljivlty 
of Irialkyliiasedltw 4b ll^aM mammiA, fkis areafial m« used ia 
a»»0%i®a« alfeyl iialidss f©f the pr^aratioa ©f niwiwa^trieal 
©rgaaotia eiaaponaaA#®^*^®*®^, fha aasdogoiaa raaetioa larolTiag orgna©-
ge»aa©t ws «a^l©r«d ly Rrauji aad frll«l»stitti%«t 
@7j^ta0g«z'«yl-.«©afon (e^oe^a), Itkm trlsobstltttted ©rgaoiotia'-sodi^, 
mM pifi^ajped % %M waetioa of tit® ai^ropriat# rea^mli with aetalli® 
eodlw ia li$iid asmoai&* Msm ifeo«atl.y, m sArmmmmM has %eea 
n«ide K^hich i>e»its tli« pmp«3P&%tm of ers^setia-iitMtw md orgaaoi^vasrl* 
llthiwi dertTatlw® as saitafel® tew iul8«g!a»at 
1. J©has©a asd W. I, le%®rgall, i. M, Ohgn, See., TQ^ I706 
(IfHi). " •"*  ^
aiiMa, T. w. itaoM »M H. 0. joM«, md.. 6j, aiiffi (191a). 
fkilmm sad 0. 1. Amtmix^ £. 0^., ^ 99^ (195®). 
A. KmiiB end 1. H. Bttllard, £, M. Ohea. So©.» 
I. Ittllard aad f. a. l®ld®a. iHd.. 31S0 <1931). 
I. »allard w. 1. BoMatea, tW., 136^ (lf27). 
%. I. lttll«pd aai 1. A. linmr, iMd.. ^ ^2 
^e, A. Ewmi aad 0. 1. Bi^wa, iMd.. 3i9o (193©). 
5^0. A. Irams, Chta. l®irs., S, 25I (1931). 
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B»s, lAlle l3Pi»«thr3.'b3Po»«®WMa® waiatB fr®m %m 
lod disgrs of f®&eti®a ©f %9%Tmm%'kfle»vm.m witli Ss^drtgaa , %im 
m&l&gmM tin eoi^wia weml& 'be degi^lei, e^letelir t@ tbs timCiT) 
Irottl&e iBoy r^ ll«g« oes&itieas. Is tte Aegratiati@ft of tlies® organotia 
aerimli-res the firat t*D ®p»ps ai« mmmd. stepidse All# tbe 
i«aalai»g %m «re niaowt sJjBalta»#©m8l^, Itenalkta'^ m uell so 
Mmrm'v mA fetfaJsam^®^ Iwrettiptted Ihit relative ease ©f ti#-
ple^emat ef ergsmie rtAimUm fmm vmjwmttiml op^nolia e0B|>e«iiAs 
log V l5grto@pia €®tl©yi4e, while Slis©ms aaie a siallatf stmay of the 
eieara^e of ^oiao^us ergnaQ^naaivm eei^cniMs ^ h^&rog»m 
I» %etli Oft'seti the orlU»r ef diiplaisettesl of ra&iaale frM the eei&lfal 
atent is ia a^feemat with the relative eleetirenepttii^ltles" 
e#tabli»he4 1^ l2iayM@h ®a4 fleaaies^^. 
fhe dliteareaee is, «««tirity of or®w®tia «4 orgamfeapawpaliia 
eeqpemMs is farther exenplified la. their mte of «ie«f{^ vith 
smlfiirie miS,. Aitmphesoflgenaas is imsel«1»le i& eeM, 0eaee&trate& 
snlftsirie neid. On mraiag %1m »ixttu*e, this gees iate seiu> 
tioa asi. the solmtiem is «y@eoiq»{ttie4 Ts^ teatifrntife solfemtieB^^ 
irith the e::^fttlsiea ef fie&m the eeatrsl atem. As » 
direet eentmstt &ihe»i^ldie1%'lli& disseltei. im eeXd eeasealrated 
M. SewAs aad W. I. Pataede, i, Ab. Ohea. Sec., 27Tf 
(1930). • ^ 
A. Mmwmr sad T. fetynkeva. ie®. ©he®. (W,S,S.l.). 21, 
1010 (1551). rz- *.. w. 1U79 (1952) J " — 
K. sliMM, J. M. Chwi. 3ae.. 2, 1299 (1935). 
Jit 
(weU-t Oft 4ilmti©n wilk a islxttir© of ic® »ai witer, dletJ^Ula 
fttlfat#'*' was o%%ais®&^^. 
fleyay, ^ ^I bs^ «A Iold«a®^ tar® isresti-
g».t94 lite mlutim reaetl-ritir of lk« hal®g9»s ia elesfiag «he tia»ear^a 
1»oad, aad i^r%@A th# Qtiey of aetivity as Slg > Bpg > Ig. !ai« diffi-
eaities ia Msaipulalio&s iawlriag oliIeiriBB Bxe pmTin^ly^ 
»#p©msi%l® f#3r t&e 3,i«it®4 «q®lleattoa of this reageat. 
ffe® el«ai««® of »tt4 i«riiratiT®i- of 1)©%& tin 
®ad s&tmmi-m l«*o«ia» hm %««» iai««tifat«d. friethyl^ *®®©-
psHiaai is fenwA slowly <ftft#3r 6 dajs) ^ %h@ m%%on of IfX^aia© (50 
p#y ©®at m tetratthrlgassBaa® ia fewaidi©^®^, i*iiil® 
trii>h«i^lto3fow>®9«Bm© is ©'blaia«4 trm heating a aixtw® of tetreo 
7k pli®i^lg©i«aa® %yo®ifflB f©r 7 hmrn ia eai?1b©a t®tm(^loyid«' . 
fw© of tfee ffMiCftla ms" 'b® P®»0V®d fro» istrsiphwtylgewma® 
©aly after pTOl©ag®A tyeatseat i«itli %m ®<|aival«at8 ©f 1ito«i»»^®. 
Ia e©at»8t, the aaalogeflys tia ®«p©aats am el@av®4 i^aAily Ifey 
Ijpoaia#. for "b®#! retalt# the i^ii^tioa it oawied ©rnt ^lov zero 
'^'it 1® a©t®t that til® prodaet ©"btaiatd i» tJtis ©as® ia ©oatra:!^ 
t© that t^ieh no-ald h® «i^©t®d ©a th® h&iia of ©jistiag rsAieal ©leetwj-
aegatiTity data* A similar ©hgermtioa mm made®® ia th® eleavag® of 
triwtthylleaiyltia with hreKiae. la the l&tter reaettea, it hma heea 
pO'inted ©ut9'° th&t h«i0£^&&ti©a ©f the nstl|fl«a® ®ai^«a of the hea^i 
rftdiiial preoedet the 3ra&eti©ai it Me-aot-the heas^l 
®ts0^ hat th® Vhro»eh®a!^l fro®® Aic^i mM fSWifereatialV re*i"red. A 
siailar aide r®ft6tioa he re®p©a8ihle f©r th® pretot ©htaia®d hy 
Saith ®ad Iipt|)tog.®l 
4. mtmn aad 1. A, flood,, i^., 1639 <1932). 
35 
ddg3!*@eff md. of 8@3.'a.ti©& la added 
sloidy l» &iei»T %© «r»ld the pi««®a®« ef as e»esB ©f wMeli 
thb fewBftlies $f Ifee fomatiea 
df di%3f«»yUi also %e d«px«ssed the mo @f j^ldins as a 
mlm&% «ad ©©atmellag %1bt iwaetion at l&«r 
I©d4i» lias ^«o 'beea ut®d far lit# elewrafe of ©ypaie aadleal# 
etg$m%in eeapowAa. Ii|^4ag®®, loradft^^, I®d«aNrg^^ irad 
haw ®«pl®y»d this «iag©al, i&leli is !!» »68l 
eowmml^nt Mle^a to m«, fb« issser dsgs^© ©f aetlTity »si38s It 
f@88l%l« to eltmla a mmhrnl'O deri^rsti'v® %ritlb6»ttt 
diffleultr. »er tataaple, prepartd a msmr of 
tfl»]&r3-tia i«dld«s tl» ei«Airftf8 of tipuMtrioftl aad mspmttirieal 
dcriv&tlws with iodijttB. a® ir«aeti®a« w®;pe ©iWPi'lsd ®at at reflwc 
t^Hptratw® ia ©ttyti* fo* p«rlo4« of tmm I . 12 hemafs. Shis iavestl-
gatlop Q'blalwd fields of trlsllgrltia iodides Tm^im ^ <!0 90 
tfuttwr, 1, Ktmrn ®ad U, fitraik, l®r», ^ (1917). 
A. Knms aad W» f. Ssasioa#, 3, A». 6he«, See,, ]£?, 23$1 
(1925). 
f. Tl4ay»ii^ ir«. £. Indiaa Qhisa. Soe.,  ^135 (19^5) 
iTi- M. CifSlKj. 
Ir«tt8«, |«£., si» 912 (Iflg). 
rntm-m aad 1. lector. 5|, 173 (1920). 
l8*»ta. Ball. CSam. |©e. ^^aa. 266 (1929). 
!«.. h, 17 (1s71). 
M. Ife«alteia» £. ®«a. Oh®a. (W.S.S.gJ. 11, H2 (19^3) 
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(iftMsr® ® is lithioji, mi-im. qv potaistoa) a*® u«allr solmW® 
112 Im tMi 8ol"f»al Alls trijiissyltiiiAitliiim pf«fay©a ia t&s 
mm»» is SsmqI'&I® in soi-rent iised. lot ealj 
ioe® •Morklag nitto a litterogsaoms r«aeti@B aixtar® ef this typ© 
lawlTe tiffiUfoltiea Ibiit, in som eates, tli# inaolit-
"btlitr 0f tliis iat«»»etiate «ay "b® 3P®tp©afS3>l« for tto eiratie 
sftwaltf ©Mida©4 ia 9®i* s«hs«fa«at wsaetieas."*' 
gk gl«ava^ idth ©3iiia«®»©tallie8, M@©3?e aad Josiis 
Sjw»stigat«4 ih.® sta%ilitr ©f tin^sf^ta iKsaft in tl» jutsea©© 
©f a&m aUg-llitMtia cei^ emAs m&»T vmtySng z%a@%ioa ©©aaitiemi, 
ffiwid tbat ©T^smtin ecmponaSs mAftrge ©leftTa^ ia 
tk© ps«seae© ©f @mm ©i^nftsolithlw t9)*imtiws, i^ile orsanelllMm 
©@3i^miiis.s imeji l»4 fe»©» ©hajjied Iff ]halo@e»<-»tal intereostersiea. 
•wr® fetmd §il»a» and i«t8se»®'^ to ems® triphe^ltia e^lerid© 
t@ mM®ifgo wAistfltoatiea yeaetieas with fo»ali©a of t@ty»-
pli©il|-ltia. jkmlQ&im re^^tioas taaire »©% 1i@©& r«p©rt»4 ia the 
©rganagtrnasiw series. 
QltMsmm. with »ital .haltdeg. ©f th® tetraga^ititated 
orgKiiotizL (Mspenads tera "hem eleawd li* III© iMStioa of tlft(17) haliies. 
^Ss© f9t ©xa^lt, pp. 91-95 of »f« • 
S. Iwok mA. 1. Wlma. 3. A«.. Qh&m. See., %, ZJB 
<19^). ^ "" ""• ~ 
51! 
ms lastlwt. l»tr©tee#4 % Kee^esitoT ftst 
Ms "btea mi®4 extesasiwlf, «M. is ©a« ©# th# aost eeaireaieat 
tedls la tbe field, of sTsilluettie orgasitlin e^mifltx^. fh0 sealed ta'be 
mtied %• loehe^tov «4 ed-wortorg lia# Iseea disesjsded^^"^, &% 
least i» lit® of %Tm plieayltia (^levides, asd tli«a® 
reaetioas s*e a©w e«rl®d <mt mtor at^iplwrie pif«as®3». fhy©«g]b 
th« us® of tit« proper r&ti© ®f the %m g®od yl«ld« of ®itk«r 
S^SrSL, &t MnK^ isaj 1»@ QMaiaed. ISie «^[aatio&8 ybl^ foiloir 
a3?e llltistraliw ©f %im prtgressl-w iatrodttctloa of dileriwa iat© 
^Sa %y thuB ujse ®f IteCiT) elOlarid®. 
5%^stt + sasl|^ — lhjsacl 
a^sttol + si^3^ > jlgs^lg 
^saeig • sttcl|^ > SMnQlj 
Mi i»9mcc®88fal a«t@ie|}l has Hen aade to oMala. iripli(rai;fle]bl@.x«-* 
gsraaa® Svm Ik® rsaetioa ©f t»trapJiei5rlg@w«a« 
a. I®eh«8WteiiT, B«r., 66, l66l <l$33). 
i,. &»di»sME@v, M. H, lad eaid A, f, Alefcggadrevt i .  -Qem. 
Ohm. (ty.8.s.i)> S, I$?a' {193S) iTi-l-. 'Jl. (I937);jr 
S, PA-rlofskay®. «ad K. A. Si$ciis^Qir« Cgwt. rtad. ae»a. 
J£i. P.B.S.S.. 263 cif%5) r£- A., M. 
116^^ f. 1. A* aiilstfa sad 1. A. l0«!aB®«WBO"r, J. S^. 
bsi- m* 901 {1sh6) jfe. a.» to, m% ii$W!) jt ' 
&ilaaa «ad s. ». loseafeerg, J. i». Oh«iB. Soe., 55iO 
39 
iii luifi. mTrnmi-m ixal«:r esa&itiosui stoilsr to tlioi« meat 
fot tiie p*«ps»a%i«a @f tylplwnE^ltto 
is x'eiista&t to eXoat^ 
tetimehloilit, thd Fe&elioii ox^Simtia eoi^mits witb 
i^ idt a^^sm t© %• gi»mwA fhae, m% onl?- em 
tto« tiBMsarloa "boafl. «l»aiN»A ^ tiaClf) cblorlt# Tmt also 
IhalUwClII) eWorid*^ aad 
alaaissw Wattalkto"^' feaaA that Mwaiydl) ehloyia®. 
liai & l&my Aegree #f m a (d9&Ti»£ ageal, almiim 
^oriddy Ifttt mm tbm. ^lorl&e ia 'b@il.lag 
ehl©s«fe». Al^minm @blo2l#t wmoms emwtio groupt mm rm&ilg' 
thaa aliphfttte gmp&i ttea, Mamllsia^ '^ ©MalaoA & 71 p«3? m&% ji^U 
¥. mt&w, ¥»pablishM Btudiis. 
A, Es«h»8Wte0ir aat 4, 1, I#ffl»raa©'r, 3, S#a. 01aw. fff.S.S.I,), 
U, U02 (193^ ) £0. A., a, 3993 (1935)J.  ^ ' 
• ^X. A. loetois^toT, A. ». »«8««7«w aad ?. P. »®r., ^ 
1639 <1936)» 
* ^dei.^ 0* ttt 
^^A. 1. rntmrmm m& I, A, Koc^a^v. ley,, ^ 317 (If^). 
1. I©aB«|raaev, !:<, A. KoelteiMteT aa& f. P. BiagWTO, J, Qaa. 
Ohaa. (y.S.S,!.). J. 3.1i (lf3T) £"£. A.. Jl. l|^ © Clf3T)J'. 
Oedtot A, S. SoddaM, £. mrnrn. So©.. m» 2^ (19^). 
^h. M. iteiikitt, #. §«a. (mm. (ms.s.i,). ^ (if^) To. 
A.» ^ 
12fi C'SlSB^ift, 1. Seyiwos aad f. aalada, S, A», CSiea. See.. 
62, li©7 (19^). 
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f&%le Mife«lla8«eas hme 1»eea sreposrled lo 
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^1. f. Bos% m& I. 1. Bake», £. gheat> S06., Uia (1933). 
W. 1©8% aai. P. lorg»t»©«, £. la. S©#., C1929), 
|«£., i9 (ig?!), 
1. @. A. M,smrmr mA I. J*. Bogd.aa@v, Ooapt. rona. 
«£ai- isi- m moa ^nty.. 101.1, msf^o)'yr 
M. Kstea, J. ®ea. Ohe». (f.S.S.B.). 2. 3k5 (1932) A. A.. 
a. 2T5 (if33)J. "* ' " 
^32m. m. loloa, l®r,, 66» 1^3 (1933). 
%z 
fabl® % (Soatimst) 
ls.a i^j.t BtfeteadtCa) 
%tjpog«a 3%d?©«®A0a m id tia 133,13  ^
Sttpt'ic altrat® ©f 
silver aitfat© f j-ip&tBgrltim aitifat© 135 
*"10 %lia meXom^* 
hme %e«n 0l}a«nr*d t^a exlAi^ag ageats uref# tiiMii fQt veMml 
eleairage. In mm eases d»Tl«itri©as lusv* %®ea 
to si&e x^ttslieas Qemrrias prioi* lo @X§&ira^. 
AMitlea antfl. sm'bgttt'ttttea ireaetlQns. l#etatlf S«yfertli mM, 
mmsTtei, e&l@i*ewt&rltiflmitlf3.tla and 8bxei«imtli^].tr&-
mt^Xgfsmm» to lb@ trigmrd zwei^ats t:ni 
m%i0n &f mffmsivm on tltote liale^a e«iit&latiig 
ttw®. ®i« yetaltiag prodnot vm with toalQiilasBs t© pwtam 
l>e3;3mi'imM8 frodwts eemtftlnliig mi» 6&i> Qrois^ «l9mi&t. 
H. letea, J. a#n* Oh»m, (t?,S.S.R.). %, 653 (W) /"O. A., 
36$2 {if35)j. "* ~ 
A. luzwaev and M. M. &>%©», tMd.. 5, 361 (1935) /"s» A., 
a, fel7 clf35)j. • 
®il*aa «aid It. A.-W®®&8, £, M. Chiat. iee.. $5, ^^35 (19^3). 
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coa^)^aig v „> * aei" 
<c^)g«#'*^ ^ <rrr> * # 
• %© <rrr^ («i2)g§®(gi)g + 
'Sm^sofaeat &i tM« at^ow s€}«liea witli sodiw 
l^ 4x«xi&« sbo«e4 as a »%mng 
id^ ft lb|€2^|^'a im of app^seisiateV inim 
mlmti%j &f tiMi la ®©»tirflist, tk® tim sa«l@g i« l^r©lys»t 
®a37 10-^ 5 ftt mu% owy %Tm n&m ©f mmm%ra.%Un» Mstng 
%1m @«»ia,t«4i @f tilfrntioa w&& aoAtaii k;f&«03Eite4, Ike mg^%in oaciS.@ 
p»0ipit^t#8 la tl» pi raa^ 6.06 ta ll.Jt, tk# •olmtioa 
(^»latsi»g Mm as^#g x^aaina hsmssmmm Uatm^mLt 
^ Ilt»t4@a. A gj-apMeal mpmmwA&%im it giwm la fi&sium 5, ®f 
ebaagAs pB at 4iyH«%l^Mi#hl©K»sixttos Cmnw 4) m& 
'Cgojh  ^B) mem witli so&liia l^ mxiM, Vm tin-
aSailarily Iti mlf «Tta*at. 
of iBBa&lial# '^ flirattyeg, Fe»eti©» ©f s^snmetsieal 
drgmotia tiftClT) baliiits, as •pmrimn^ l»&liea.ted, it 
•tttmlli' on® ttf w»st ©©awai#al tet the ^ mprntoMi^n of 
@x^biaotia mllati. Mf vmfim tb@ m%i@ Qt tm f0©a 
rl^las ©f ti^.r ijsiflt, ^saxg m ss^ sm ^  ffa« 
pi^ai'aliom ef ^in3@rits>i@h].o«>g@ma8 is %lm reported &a.m df 
lia 
a itBllftf ?«@ t^ioa ta tlm meam&swm&tm. . $fei« mtimik i« 







ot2 O O o7i Ho TTi TTu O iTs 
Meq. NaOH/meq. (CHj)2MCl2 
Figure 3« The titration of aqueous solutions of dime thy lgennani\xm 
dichloride (a), and dimethyltin dichloride (B), with 
standard soditun hydroxide. 
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mi. liat# el®g««S wtt-k leiluii 
aM 'hmmim, i^ta, l»tla© is tl® pwftrifeA s«a^al t&T tia 
@d^p@miii.s of IMs eisee it dots »#% t«iid. to reso-^. & see@&d. 
radicftl fmm the l^Siil ®,s it is f©ra«4. la view ®f tm% that 
d.rlT»tl«. a« ««117 pr.p««4 fr». th. BjHC 
this Bsithot (the ptspamtisa of l^i® iavir&tireit hy tta ^sava®# 
©f is us®t prlMaJ-ily f©r the piPspaJPation ©f vsiy pw© 
dsyivsti-res hmt it is ©f littl® m & syailmtie m%ho& 
fox* ©hlaiaiE^ ©rgaa©tim mi. @r&mQgevmmSxm haiidss. fb» o^ti©a 
f@y %h® ©l«a,vftgs ©f these hoatastthatitut®!. dfiri-ratiTOs with halegsa 
h® writt#ai 
~ «HKM iwwiik^JnySfc 
Oei^dtisuls of th© tip© "BjM het?© !»«& isolAted fwm tlis x«flM©ti@a 
©f z©©g©al8 iidth ih© t©ti*©halii»8 ©f tia ttid ^naalms. 
Itou, Morgim ©ai ^©w*^^ ia©B|ifisd trifhtssrlhr^^xwft© ©s ©a© ©f 
the fi-sduets fi?©» tlwi if®it©ti  ^ of i^iwaalwi tet3P»hjf©®iie *d^ j^ayl-
na^sim lnr©mide. la th« psw^aratiea ©f ©ir^Biistia d©iHLTatir©s t&i© 
mtl^t is app^ati^r nbsa the ©Fgaai© is •mvy 
lay©!, ia Aicfti ©as© th® f©awati©a ©f partially fahstitatsd i©3Pivit-. 
tiwis is Ia ©tl®!* ^ies, mixtwes a*© ©htaittsA ©wa 
thoa# th© @©iw©t a©l©e^ar faaatiti©s ©f th» Tsa^iats are as©d . 
»p«as® and K. Weiaheri, ^ 2235 (19^). 
Pf©iff®r «ad 1.. rnilm, iMd.. J|, HW 
50 
®a4 S«teaiaam' t&r «x«apl», &m ©^pivalemt ©f 
tia(If) ©hltrit® %o thf«# ©f "feca^lsa^tstea 
mA 0v^r m i pe* e«al yitM ©f par® trllMiiwqrllta ehlarid®. 
Aa ialereatiag iM^fleatioa ©f tM« pweetwi -wmi u««4 l>y 'iBllh 
XiKpiag®^ utos preparta eia.@ii4e l^r aMiag tiap®# ©falm-
l®als ©f %#aarl «hl,®rl4« to a ©oolifi ®txlw« ®f •faiimleals ©f 
»ga«slm aat on® ©f tlaClf) ©ftlorld© ia ettesr. aes« 
tef®8tigato»« .reported a 6o pir eemt yield of trifeea^llltt efelorlii, 
jte to tiploy MfiB® pTOC®dTi» for %im prtp&mtioa of tri-
j^oayllitt ^ erid«, howwr respited ia lite formlion of totraphsag^l-
ti» m %h« 0m»f prodmefe®®. 
Moaohal© ifirimtivti of orgaaotia aai ©rgaaogswsMim ee^^otiads 
are oftes pwpsred froa %h» mm%lm of ©ei5«»'«^s of 1^1408, 
^I'MOT. tsM 11*1«M0I with lialogtB afild®. this r®aetio» is ms®4 
prfaarily in foifflg fro® one li&lo^a derimtiwi to aao^r. tt® 
l^W Hflrimtli^ is tawated with dilut® laas® to ©M«da the i^droxide 
«seoMiag to th® e^ftetioas 
* or •^> + X" 
a® d#iir®d halogsa deriwti'wt ia then oMala«d ihaktB® m ethereal 
iolution of thi« %€roxld® with m afsuaoms solution of a htJijoe»n maSd, 
or adding th® haloi:®a aoid to &n mlmiioXie selmtioa of this l^droxid®. 
ii^ h^ogea aeid h® tused aithoti#i th» or^naotin flmorides are mire 
e@»»eai0atl|^ pi«par®d aaotitor nettod, Eraas aad flood^®^ used this 
Pfeiffer mA K. S&hmmam, ihid., J2L» 319 (19©^). 
51 
n«)tlt0d aad prepared all of tlbie ^11# its mse 
idtli ergaaotitt mst  ^fouad 4a Ih# foUotdng ap®f«r-
t a o e s ® ® » ® » 1 ^ .  1 5 1 ,  .  
assi eo«v«al#al atthod for Ii® pi-i^ amtioa of l^ SaF dorlm*-
liwfti lavolws til® wftotioa of ©itlisy l^ Sa® or M^St& wi%%. ]pet»8gim 
flmorlde. Ihoa roaotloa is oayrled oat la aleoiiolie solatloa 
ths fiaorid® preolpitalos a l^aost 
fb® fluorMee of orgnaotla @0ii|»0'aads «m foil® peooliar la ^ ki» 
f««peet for all of th® other halogoft 4®rivatlv«» of tla sad all of 
the lialogea d»riir«tiv«8 of gi»mmi.vm ar® ®lt^ r llfyiids or low 
ffieltiag solid®, aad n>f -rerr solubl® ia ojeiaaio 8ol'«N»als, la eoatrast, 
th® orgRBotla flaoridsi a.r@ iasoluM® aat®rials and oftea aolt 
tdth d«®oi^ oiiti©a ftt rsl&sr Mgk t®»f>«m%!ir®i, 
Aliflk&tie diazo eoi^ owds hai^  Ibooa fowd to xHiftOt staiwise idth 
or^ jwtla e«wpoaad« or with t4a(lf) &»lid«8 to gim halogsa smlsstltutod 
aliyl d8rivatlY«8 of tia. llils roaetioa  ^ first r®portod "by Talaboi-ieli 
aad eo-i«©ric»r8^^^*^  ^lias 'beea iavestlgattd fartfesr l>y S«srfoi'|^  aad 
^50^. oaboars. 3^ mm. 
goj^mrs «bd e. beaarear, qoi^t. |i» (1^79)* 
Irms® aad 0. S<^mtig, I3il' (1930). 
^53 ,^ fa. ?dtejb©Ti«&» S. P. MiriEsurev, f. A. &iaa1mrg, ®, I, 
§airrtl©T nsd 1. I. Mertadovft, Sokladr Akad. laak. 8.S.S.H,, J ,^ 69 
(1950) E' 2«56 (195«j. ' "" 
T». In&ahoTleh, S. P. IWcarov and d. I. §awilov. 3, »ea. 
Gh®a. (P.S.|i.B.),  ^17S« (1952) £•£. A., 925? {I953)j^  ~ 
52 
leelio%f Ao toaw m®A it for tls® pr®p&s*a.|i©a ©f t^h ©ygaaetia^  ^ aai 
oi?iatt0g«fmaliffl^  hftlidjta, Will® tk® tttraflwrid# of tltt falls t© 
m&at, Vke t«ti»iilr0ai4« bM.  ^tetra«hl©yld« m^r c©%l«t®2j' 
bai©itl]k;rl&ted.. la eoatrast, %m wgr %© tntr©diii©od 
lilt© tetxMlil©tli© ©r i»t© M»t}^ ltrl@M©r©gi»aaB« this 
aetlioi tmt diwtlg'Mieliloi^ gpifflwii® e®ml4 not %« wad© to r«aet with 
dlai^wthAae At ala^ sixl^ mt &t mm i©p««a!. flui f©ll©%»ias 
stries @f eipftti©m8 &r© IXlustratiTe ©f tte stspiiiiw iii.tr©dhi@ti©E 
©f ©hlemwstl^ l i»t© ti»|IT) ehlerW© usia  ^tlaasSHWiSi^ ©. 
+ e^g > oig^sftoi^ 4- ig 
ci0^sii0ij 4 <31^ > (oio^)gs»0a2 + ig 
(oie^)gsiislg + 0^2 > (clcl2)^sa0l + ^ 
(o10^)gsaolg + » (01o^)j^sb • ^ 
Py«p»gfttlen ©f Alhal© Atglyativcgt JiSy ©y^aaotte ©r @3Pf«ta®« 
Alhsllie pr«®aa«4 Hy c©«rerttB6f the dlteomid# to 
th® firXlA© iai4 treatl^  Wm r«smltl]^  ©xid® with th® ^mper hulegia 
aetd. le^ow  ^h«a ms®d this aethwA for the p i^ftparatloa ©f ©rgaao-
gearaanitim dlhalld®#, *dille mi. 
ioporiho.lffl, ian., 19^. 1'^ 
53 
|.Qj.  ^pjp^sar&tloa of organetia 
dlMlides. 
Orf«0tin aM tsv&s.ms^mmi'm dihalides m@r also prepared 
%k3p(mgh oleaTage re&etiens •mlmg eitltsr aeids or halog«ms. 
fli« latter »tlje4 is laet appp r^imt# fer ttTgmo^maskm 
dU&ftlidefl{ for, idt:h@«  ^ tetx^^os^ l^germM is eleaved l^ romiae 
to sire good yields of dipluis^Mllbroaogonaaei tke oozre^oMing 
roaotioa ifiHi tetj«t!^ lfer»aa# giws T®iy poor yiolds of iietliyl-* 
on di'bko«®g«a?smtb«'^ . 
i6b flood was mm smsiotifal is ofetaimfco  ^ good yiolds of di-
alkyldiltroaogomaaos mi iadireot wtlbod. fMs i&t«»ti|;fttor 
prtpared diife«ByMl%^»g«3?M®«« t&roii#i tl» eloavage ®f toira-. 
derivfttiv® id lb %r<i«ia«, th®a li« ©owoirtod dipl»:^ ldi%3Pomo* 
ge»ea« to tte desited diall^ Miplioi^ lfenaae. msnltia  ^mixed 
tetrasmlstitiitod gomifie m.& llNia ole&wd witli 'bfoni»e» la iH'&iiii 
©ag© tbft ^«a l^ gjwpi mm mmmi. psrefe3wi»tiftlly, giviag a food 
yield of Ike diallyl&il>roi3o#iMiawii. 
§, f, Dim®®, £. 0he»> Soe,. m, IMW (1922). 
fcekeatofejv md M. K. lad. J. Sem. OImbi. (W.S.S.l.). K 
^3^ (193^^) ti- a., a, 3660 (1935)j. "" 
I. Ptt4BA» 1. f. Sttlftl®»a »Bd K. A. loeheahtoir, ||id*» 
mvi (1930) ti' a, 5^39 c1959)j. "" 
A. Saith aad f. S. lipping, £. ^a. So®,, W^p ®®3  ^ (1913). 
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«3.0matal. tla aat ftiloride ims 'h^m xni'-
!«.% tk« M#®r to^log# muik m ®tl^l ©» 
©hlorlt® fio »®t mmt siailaafS^^^*^ .^ 
tosltorttoir isd &at« totrod-ae®! a a®fel proeete® 
for tlM» pi^ paml^ a of er^ a®«ta dlhall&®« tbx«a# %lm mi^ tiea of 
tia(ll) li&l.id«s idth eoapem&s. la ms% eases* tii® 
or®5i^ tia dWtelM® wsg- Tj® ®%iaia»4 la jri«ia8 ®f fj?©« iH-fS p®!" e«»t 
«b®s« mih&M. fim ®faa«i®as lllmftmlif® ®f tkis reeustioa 0x91 
<1)  ^4 Sv  ^  ^ + «g 
(2) m0i 4. tsa^ _> igsal^ 4- 2% + si^i^ 
<3) ^pr • salrg > ^sabafg •*• 
UlaryXBereaxsr d«rlm*iT®8 r®®et«4 ia m«%&m fteeoirdia  ^ to ofaatioa 
(X); to i&e iw t^ioa mm depea&eat oa llie vsMaal 
*H* att< l^i®d to Ihi mrmaw atoia. W^a "1* m® a. IsafiJi gtot® ©ir a. 
ia1»slit(it®d i^ i^ X x%8i4Stioa p^oeetdod £»eoo:i^ ls  ^ l@ tlui 
Iglfe 4- SaXg • m 4- Hg 4- CSgHgOjg®®  ^
0. Smith, Jjp.. aad 1, §. loehw, JMd., m 1^103 (lf53)s 
imd.. j2. hx§5 c1s53). " 
A. Smtth, V .  B. Pat.nt 2,625,5® fO- A.. Uj, 112ZU {19 )^J. 
A. 1@A®«Wte©v A. S. HeswB^aaeT, S. fetas. ?hy»« CIMiii, Sge,, 
xt95 (1950) £s. A.. 2|, 39T5 (IflDj.  ^ " 
1. »»«»eyaBo«r and I. A. XeeheiWteir, B®y., 6 ,^ 2%6 (X930). 
56 
ll»a eti^eianis wer® ia«et tm %|y» ffeparatlea of 
diatHqrltta 4iiwlM«s th.« yield was ©aljr fail*# a«ii«rt)tol«i8, «tv®ral 
iiftUc^ltia Alhaliaaa lua'vs Imm px«pax«A mslag litis mitliod titem tkey 
«ex« i»fiee«8fiwe % ©th8r 
orgaaotia allialia88 o1>«aiaea tkirra# elea-riag i^sa id^ tmiofea, 
wit& :ba,loeem &eiAt, «fitb s»%&l ^liiss lumt IfclreaAjf %eett Ait* 
cui®et.^ ft®s« JwilfeoAs idllX not 1&8 eeaaidei^A ftoibti* a% %hta ti«», 
luk PyBpctgatloa Qf trihalo. AagiYatiYeg. Sctoiara; aaA Sehjaieisser 
pif@pai%a tlie first. orgaaogsnsiiim tribaliae. fhesd ismslig&lors 
o^taiaeA ph«Byltpi®Mor©gera®y9 la a 75 per e»at yi®M froa 
reactioa ©f letri|^8^1^r«a»» tdtfa gensaaiaa te%r«ehl®rii« afttr 
Mofttiaf Ih8 reaetioa aixtmiNi for 35 iiom>8 ia & sea.l8i «t 210 
lo 2|0®. Ptoayltia tri^hlorlA© has ^«b ©Maia®A fr@» th» iat«ra0tt©a 
of tetra]^ear3-tia wit^ lia(lf) ^iloriio aaAer mmh legs Ar&slie mn^ 
Aitieai. Sm8, prepared p&iJirltia trieliloriAo ia as ^ par e«at 
yield beatiag «h« proper ratio ©f tlie»e %«© r8i!|p»a%8 I50® for 
a perioA of 3 hears. Beoaas# of tfe® 4iffleal%l«t tevolwA ia tiai 
"•"se# pa^« 31, 3h, 3? *ii88ls, 
f. lakia, A. I. MBMmmmv ®M I. A, Soo2ieslkk®v, J. Sea. 
gmii. (g,s.8.bj. £, 35 cl93g) £0. a., j2, 5316 (lf3g)j. ~ 
A. lo^8hk»T aal, A. I, mmmfwmr^ B8r.« ^ (1931)* 
^^A. I* Ss8«iQrtta@-r sad I. A. loi^eaWse'r, Sea. SiMta. (¥.S.S.l.). 
1. 219 <1931) ne. A.» ^ ai2 (1932)J. ^ , 
57 
separstion #3f alJgrl dsrlmtiws ©f tli© t^a ^aGlg fmm theoe of 
llMi typ© iiAmm "1* is m gy©*p), 'Favl®-rttegr& tot 
I®sh©sehtoT^^^ ir«e©ia^iisa®d th,® ©leavag® of Ar^Sml idlto tlaClT) 
^opiA© for tUm p»©|swftti©a ©f MaGl^ dcrivatiw®, Tim ax^l 
giroapB aot oaly ai» iwr© msAily elmmi. "bat tij® 4iffe*«a0® ia 
tl» "beiliag p©Sat8 ©f th® %m pwtaela & ®l®®a «epa*ati©a. 
WmMt iaiii"®fit%®%ort ©Iteiasd «©tlsQfltia Iricfeleria© la &. yi«li 
©f 65 p«? e©at frea th® ©l®«va#9 of tyi|il«wagrl®»tkg''ltia idtfe tlaClf) 
db^i©7i&«« 
f^j&iflna aM ee-wjtors haw pr®p»r«i orgiyaei^yMHalaa 
m&. ©9§Aa©tia t7i©lil©rii©s tte©a#t tlie refttfelsa ©f hul^a ©©alftlaiag 
cos^lex derimtlf®© of a©tal®. Ia lf55, tlies© lia»©ti^t©rs^^ 
©htaiaeA «%!^ltrlAlo«)piwaa» froa the wiaetl©a of e««laa ®es«gialaia 
trlehlorli® with ©thsfl iodide «t 110°, -wfeil© pMa?ltriehl©K>jger«iB« 
mM is©l&tet tuMim & tiailair iMftetloa ©f l©d©'b«a^ae idth ©©siw 
g®M»aiaiB trl®hl©rii» a.t 210®. Wm felleidai year, th«8© tserfcets^^® 
pirop»r®4 allqrltto t3Pt«hl@ri4e» ia yield# ©f fjpoa 25 to ^1© per ©eat 
throagh the reaeti©a ©f ftllyi i©diA©« with p©tateit» tia tri©hl©ri4e 
mMr aixiilftf eeaditioas. 
OTQBmtiM, %Ti%TQmldASf tyiedilerldes ©*• trii©&i4©s "H ©Mttiaet 
feh^riaa mS, M. lewiaseha, Qei^t. read,, m, $35 
aai M. Iieniaeeha, i1»M». 202., I3i 
C193€). 
tmm i&e of allgrl ©r «eld» witli 
ais «em©4 has %«ea u8«d prlaarily f<mp 
«liai^la^ fma Qm ih&iosea diiimtiire to siaoo 
tli» ©rppaostmoboaie mi&M saqr ^ direollj.f^oa tl» iroftotiott 
of tlndl) ^lertde with m alls^l Imlidd l& tiMi -pmrnme of potiuiBitt 
l^la »®th®d m^ Is e®a«ii*wid of si^tlifttie 
f»lwe. 
M iB&ireel mtliot for ]telogeai»}mlogea Fteeatly 
dowloptd mv pewits tlm pj^ai-alioa ©f orgssm-
igsimmivM tMiodldes from ooxres^oMiag trio)il@.t£de8. Stee, 
utom eti^ltTiehl0VQ8»mam m.a ito&lad idlb dloll^laaiia*, ito o^talum 
trl8Cdi«il^3Lsnjyiui)e|1b|':]^miim# liiioh reafitod idtl^ iodidt to 
gi'm 0ihyltrii@6j&ge)mam. 
I^n «M8 ^esis oonpomds of t?pi8 SSM30M mi. M»&M &re 
egtilod "-soaio** seida l» a@eoira«»se idth tbi 0hB«iQia A!>elyai>ta 
for ailiooa omlogB, 
§. f. Wmm, mm, low. 126. 229 (1920). 
Pfeiffor and 1. LtbaaM^, Ber., J§» 103^ Hmh 
3, Pou® oad S, J. Poaehor. Proo. Isf. So©, (loadoa). 72, 
7 (l|03). ' " ' — 
&. I. Druo®. 306 CIS23). 
&. F. Drao®, lee» ivm. mm,, W, 3^ ClfSg). 
i^r, |®£., H, ^35 
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oaly witJi dlffieialty, Slallax 1)«liaTidi* has ©'b«®r»«d 
ia tk« aroa&tle series, fett ifMle %Tip%m^l%mm$:Bmm9 l^ro3^z®« 
slowly ifi waler m&. Mre rea&ily in &fae0«s alteftll&« solvtiome, 
amlegous fJa®?©- derlvatlv® i« Is^toolyssed wiy sl©*2y, ®v»n 
leil«t witli ale^liolie pdtasii'ttii 
Althou# tbe low iB0l#evdar mi.^% tsriiJ^ltim Ibsili&es 
l^ iwlyaet % %«iliBg mMer^  a, mre mm r^sian &f or&mo^  
tifl liftliA®8 I® tl« eerrespeadlag IgdrexiWto agy "hs aeeai^lithsd 'fey 
sbakins am ethereal solmiisn of %h@ ©rguolia &all4# %A%h. m 
telutiea ®f p®t«,ssitai, neAlmt or ameaina 
Org£A®tia and orfftatgsrstemiiiB ®xid®s are ®1lt&ia»d iii & sisilar 
fstsMea W treatiag ©r^ootia and 
©rganegswii^w dl^ld®s^^»^^5»3.^0»l#}- ^ikidi. a® %wih»Xm» 
©f ^ oii.r 
lafar, z, Bmm. ^ ., ^ ,. lo? (19^). 
s©tol"l»-oi»ttl, 2, wrg. u, algi»» shta.. ga. 233 (3.^7). 
A. IteA®sl>toir» M. ». lad asd A. F. Alexua^x^v, J. Sea. 
Ste- i» Clf36) ri. A., JI, i^ o (it3T)J. 
Irmsn aad K. li^iiAerg., 381 (If30). 
^A. S®l«rt®, |«^. mM. llftl.. tt, » (1S^5 . 
1. S«iaMy»ii©y, I. A. f. A. tlimr& sM S. E. 
^T! <1935). 
^h. h. aadersoa, £. M, e^ma. 8©t.. j2, lfj» <195©). 
§. ff. Bna.©«, £. ^ a. (1921). 
A. rio®d» £, to. tlifla. Soe.,  ^i^ 935 (1933). 
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villi &m Bol®eta® of aMBoai» to for# a stable solid that ii not 
1 ms! 
i^ SKiaelfaet ia llfaiA owBoaia , tii« foswsr is iaaadiately aa4 
e©ii|>l8t®ly «i»©»Sjg»ia. ia &® prttseaee of eitker lijpiA ©r pi,8#ous 
12 
a»0ala . ft® efaatisaa for the aaa^Mlysls reaetiom of orgaa©-
gerBKBitm heJ-ldes ar® give® helew, 
ijsex + 2ilj l^seiig 4- i^x 
+ 3isj —> + ai^x 
4- kmj —> 1s©i 4- 3v^ 
TbM pp©toet ©ften reacts HirtheiP aeeerdiag t© the eqpa.ti©ns 
—,> 4- Mj 
ae«0tioa» i^ th 8all8 mA gstaye. Hhil® t^ ialiyl tsfi-
arylgswifl h«li4e« har® l®«a irtaeted 'with silw* sitmt#'*' ®xt®aaii«ily 
SMS a i«th©d fer ©htaiaii^  th« 4eslr©4 tifi»»ife>8fitat®4 @iy»®aol ©r 
M«<©««aao f^B i^ia) oxi€«8 , ©rgaaotla hiJlidet *®»et with silr©? 
0th«sf a8tal salts ia m ®ntir@}^  differest mmmr* Sgmtiea (1) 
is illmst»tif8 ©f the fcwtsttom ©f trialhyltia haltd®8 with mrieas 
saltsJ 
'*'ti'i«a.'b«titmted ofga»©g®r]^ l halides peaet with mHwt nitrate 
in ftfp.tdut 8©lutien8 aeeo i^ng t© '^ ® ® i^ati©iit 
ijsex 4. + ig© _> (l^q«)go + 4 1# 
A. Xrms «»d W. I. Sj?®®?. J. Ma. Ohea, So©., 3078 
(1923). *" 
€3 
f,l) l^ SaX + m  ^ IjSaT 4. MC 
Cl«s»ly related I® this feanttea ts tlit prf^ ojpatiea ©f plies^hSKyi-
ergMioliii eti^ sMads x^aislioa @f ©]rfi§Ai»tls 
liedides urtth phsspliona lifialkexli^ s ii0@i»rdlag to the eftt&tioa; 
(2) ^sal • pcodj > ^sapoj^ + k 
p3Ns>duel» m^Qsom %@ ikms eH&i»Ad tvm e#i&tloa (1) ffiay 
often %e ©'btaiiwd ale© tm& the i*«a©ti0a of tfiftUi^ ltia l^ texiiet 
with aiids e t^ioat 
(5) y.oh . ht > b3s.ii . ifeo 
AltheiO)^  efoatlea (3) weml& ni»t fall in ^ is soGtiom, the 
©"Nlotis ^n»tic 7elettie»tli|p "be^mon ^es@ mmti&m mi. efoiatioa 
(1) ne&ea it desi^ stltl® to iMluAe it «.t tMs tiae. It a%M also 
 ^Si.14 that sittiiM" z>ei«tltme ta& kmm fm diallg l^tia iihalldes 
»& &is3A^l%1m esciAes, 
Sosw! of the differeirt pmdw»tg ohtaintS, ffo» e^&atiomt (l), 
(2), aaA (3) hmm heea siOBayiai^ 1» »le 6 aloag Kith iwfereaeee 
to the ©ffetoal mA, 
Baaetiottg with a t^stle. I»ro%®l>3y the swat diyeet aiethoi. 
fOf the f»epay»ti©» of of^ Botia aat ©3rga390(p«aai"w (aterivatiwe 
©f the type is the »a©tioa of tritmhitituted or®Mfcotte 
m 






e8p?%©iia.te» ihf, i95 
0«1»03t5rl»tes 38,73.120,1^.195, 
If 7.3198.^99 
'^ erimtiT®s ©f tlMi types ^SaTg ajai BSaiT- are »1«© kaow. S®e 
0.1. tot m fall di»ea«8io& of likese d«rirativ«it. 
^fhe arefejwme®# ©tt®d ^ fer !>©%& Iirialkyl ant tsliayltltt 
d^riwtives ©f lilie iadiested. 
mrnhms, ber.. 353 (IBJO}, 
A. Imm aad A. M. leal, J. Ai. Sl»a. S©e,, 51. ^03 
<19^). " • • 
A. A£tesE©Y ibsd A. 1. Pmdonle, J, @ea. OtaBia. {TT.S.S.E.}* 
ix. 2158 (i$kr) /"£. a., i£. 
Bttrt, U. S. Pftteal 2,HS9.518ir£- 5^^ <:t950)J. 
aievtjfdon «n»d i, P, Staadlas«r, tJ. s. p»t«a» 2,i|«l,0g6 
jfe- i- si* ^7^ <i55©)j. 
glet«pa©a, w. s. patml 2.623,^2 jfc. a.. ^7. 
3036 (1953)j'. 
&i»ii. £. 60 (1^60). 
^^^a. oitowpa sad ®. Mtmmw, isss.' jss'» ^ (1879). 
5^^ 0. M. U. S. B^.um 2.253.128 jfe. A.. 35. SI5I 
(191a)j. 
MteOealjle sMB. Q, Saaad«rs, latmgs. 1 .^ H-fl (19^7). 
195f, w. f©3E. J. Seadrleki aad I. J. latti, lad. Im. Qh«». 
177^ <19%). 
65 













eosf@8iti@» as is mo  ^ Aefiaaite. 
mviarng, u. s. fftteal /"m-t <1952)j". 
0, tr. S. fa%«a| 2,5€0,®3^  ^£"£. A.. ?^3 
^^3. W. ShttfChill, W. S. p»%©at 2,0|.3,2te rs. a.. h?, lOfOli 
(1953) J. 
F. Ifeek aa4 1. ¥. S. 2.60 ,^iig3 £13. l., |7, 
H55S (1953)J. 
cjoaoisupf, asa,, 122.  ^(3j.^). 
Ii©yt4riil, mt%. Egjat. Mia.. ^6 (1879). 
h^trldahl. list. gead.. |s, 5ii^ cia!79). 
to.. jii, 310 c1910)-
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• Oii®'0f %hM emmm, a@%fe®4s fm -Wto #f nmspwmAs ef 
tlie tfp« immlmB llui ireimlitA ef tb« wm^Qttn dib&lMe «itli 
m aetiTO ii6e@v4iBg to tim 
•¥ 2m > ^sa • « 
2 
»@r •xa l^®  ^ WstAlmsA fs i^a li» iwiaetiea ©f 
2iw» iMle ms®4 sBal®aaa%«4 
soAiwt t® lit# sent W&m mmmilft sM §t9«T^^  ^
fk® nm ©f S04i«i la H^A mmnim im %h$m iwtaetion 
In li^ iA smmis.^  %m e i^^ euls of sedi»» 3ria@t 
mmv&ims a1»ow e t^lea giving Aiinlmt fflhree 
#f m&imt M tills witw, 
mmMing t® «^t4«a (l) 'btlow, lail® ffes* «'q|il^e»%s. #®artrl 
•lit®' ©ypaietia iiltlli-® I® fe® ®®w«s^ail3  ^e^paelias-dit&atoB 
(1) a^siacg • b^ja-sp^ 4- iwax 
(2) —> igsa-isg 4- aiis 
i:?aa» mi. btohb a%t«»g>t<i4 i© r®aijs« dipk®i^mtlibl@e8smii» 
itt R wssfflir ai»l.®^u0 t# proesAust f!®r tii« frepajratiioa 
sf Almlsol %J.a twt te« to eseleasiw «Bffiomoly»is of tha 
jh, (ifll). 
' ^0. a. mt$m am s. 1. brom, i. Am. eh#m. |©«., kQ^l 
c1950). "" • 
m 
halld®, %h» .s^teetiem eoiold m% l^e aeceii>3.is!is& in 
li^ id mmni&, Wmm lltMm wm uted m m reteeiag age&l m3& 
etl^lffesisi m & flolTeal, tlto r@tetti©m •pt^m% m,n a }»eia@mt 
mterlal i^ @se eo^^sltiea approxina^^d tkal of 
%ml til® pi^ toBl eduld aot 'be ptrifiad. Th»m imveetisators %hm 
alteo t^«a %bi» i-etetloa at ibstas noAtvta 
ixL 'b@il|^ agrl«]i9. &l%hm^ %m m4(S>T •pm&m% in tms ea»« m» 
adLso a s^sia, a snali amval of ez^sl^ iljwi esiit mm G'btaiaed 
M %1m @©i908iti#a @f Ila3.«imlax' ntlght 
a®«®x«iaaties8 mm mM ot tms s@3.i4 ema %M reetilt» elostjiar 
r^e3c:inft%#4 fmr %%m» Ika t«^ut dieti^ tet %e si»pl« tKiirieid 
foxmla. pt@tee% was, Uterefoj^ , mutp^e'ltd &f tseing & 
ef ii;f©l0%et»ftisz«iUEMi with tlbe f@rn%ias 
(oghj)^^ - P<'>6V2 
(cghj)^^ - '^<<'#5)2 
ftaui^ tia «ai& ssznmte fem mammnn inergwie diraXesBl 
OexlTaliTes, mi litilt em^mM.9 Qf tin IwTe edm 
Mm |>3fepa.w>4, m ©rgaaie deyimtif® ©f ftfjaaalw bas 
316% i80lst«d «*©«pt i» a psljsratrie tern. 
Thm& separal® attei^ ts \m& ttmim to rediiee o^p l^in 
halldts ©f tSTp® ia aftteeua iwiAtea. la tlie ftost ©at 
2 
«»e% v&mmsiul f3*«(zddla&& tx«at@d <^l0'£ld« 
witlb iia@ t«»% saA tlj® femallea ©f Kraus 
aat c@«14 a®t mmmtii el)iloi"l4« to hexsaattl^ l-. 
Mtia meiii^  tke -pmrnixkm 9f BrmBkiM&* fluty itoi&tet iagteaft, 
l«ty®aetlgrltim, wtallt® lia, ^4 tyiaeti^ rltia hytirexiAe. M©» 
1ki 
yeeestly, *#st ' Ms law«tigftt«4 tli# retestioa, of ergaa0gei?aaiii« 
mUL ofgasuitlii. imliaes witl^ ^Lm mi hya^roouorle oaiA, 'mkll® tx*!* 
pls.eayleiil-®5P©g9»syM! is r«du«»d %y i»tl»4 to trlpl#5i^ lg»3ms3fte, 
£*C§glg)^ §«a  ^ he mM waabl# to Isolat® hydrli# fi>o« tM® e©iT»-
s|>©ai,lai o?s®ii©tia dsrlmti-f®. In this r#^et, »r« «l®etr«-
BOpitiire e'iweat, i^naatwB, i® said t@ vmmm%lQ mtmvle  ^its 
%®i!«ri©jp «©» %hsm it p«»«ffiW®s ©ith®*" glllo®ii ©* fe4a» 
ecdmetitn with llthisat a^wlsia hyayldf, i'liliolt., sehl®siag®r 
aad eft-w©A®3P8^^^*^^  ^ 3f®p®rted that oi-^ pffl^ tia hallA®® mg  ^ %® *ii>do.e®d 
tMs pea^at t« the rnvrem^wMng §r^»tia W&eia tha 
r®ftetio& ms esjfilsd @mt ia dioxiuitt, at mm. teag)®f%tw®« aa 
©x@«ll®at yield 0f orgsaistia Isydrld© i«as o%tai.a»d to a 
Stat® ©f parity. It was »p®yt®d tk-a,t llt&iw ^ €rli« doflts set 
t^e"r® similarly md®3f eoapai»,"ble ©oaditioas. 
J©lm®0a aad I®%er©all^  oMaiaed »a Bf ptf seat yi«M ef tri-
eyel®h«sylg®rawae trm tli© mimHm ©f trieyel®k®2qfl«ail©»^germi»t 
1. fi^ lt, A. G, Bead aad 1, I» S©M.®®iag®ir» SMd., & 
1193 (W). 
1. lia l^t. 1..C. l0a(^  & I. «&d H. I. 










































itoi® halo.g«a mtms la tls» starting aattrial giws tim 
to til® mm»t Ai*, ©i» 4«rimtlir® aft®y hydrolyais, at 
least ia lk«®ty, 4s a «d.«, ««a«i0 et^ onads «0tttaiaiag ao»e tlj«a 
oa« Byajposy gy&m t© tba sim» eaylea »to» i^ atafflsewsly 
lo®« wat#r. Sfel# p«^®r%y is ewa aoi« proBcmeed nilli hyftjeoay 
4i®riTati7®s of ®rga»0lla ant doi^ tmaAs, lot oialy 
i® tlfeiAroay aA tirilf€f®ay AurivatiTe® lose m%@w to form toipjuads 
%e k®t®i«s «&& oavbea i^i# aelAs 'tet tbe 
»a©lgtis@3qr r^iirattir®8 0f%®a •oafter^  4«!i^ ^atl0a, f©i»iag 4«riva-
tt'ftts «al©®ms t© lli® ©rg®aie «th®-rs, this aaalegr 1« oaly a^esv-
fi©lftl, houeirer, fejr tli® aiallartty 1b«t^ n tli®s9 MielroMime aaA 
tb» ©©ri^ speMi^  totoms m&. a©i&s dses not ext»aA Itoyoad tb® 
«^irie®l f©fwda, 
Ixeept is a few lB®l»t«t ©as«f Ateh nay hav® %e®a l^ ltieae®4 
Isy sfterie faetof»» tfe® pretmsts tvm tfce |j^ j*olysi» ©f trim^stitrntAA 
m^&S9rwmfm ItallAst C]l^ i«X) mm sot tk® ea^oeteA ^mools (B^Sedt) 
TmM tim MsCorffAafdsmalm) ©scis®®*^. Ttim,, libil® t3ri»£-t©lyli^©if©-
aaA til©yelel»Jiyl%i®w>^3?aaa®^*^  ^ gave ti» e3E3peet«A 
"^iDsrivatlY®® ©f type Cl-ie)20 sa« lamm. m hs3»al&ylgira©Ma®s, 
MsClrlaU l^fsn l^) ©s:14«8 ea l^ M®<ti^ al}sy3.gexmai«») ©jeiAe®. She 
axmleeoms tin Aex'imllfes r^e t© sB l)is(tilaB l^tiii) exIiStes. 
Ib th» tatez^st ©f ©lavlty, tl® t«3»8 'bisC tiriaXIcyltist) ©xilte and its 
©©mlei^ ftrt i^sCtX'i&ll^ lptinaaai'Qal @xiA® lor® us®A sxelosiYely Sm tMs 
4i8eus»i©a. 
K. Si»0Bs, 1. e. v@&mt sad J. I. Mali®r, iMd., ^  3T05 
(W33h 
m&mw aad i. l«»ewel®8» |®£., (1s32). 
?2 
m®% ®f tto» ©tlisr Aejftmllws waderwaat 
«j^n%nm&m wi®'4m%ioa 4istr^ ©©uw# »f aa4 
ittbtedl, lh« e©jrr®8poa^teg •btic©rp®©g®if»aal'b*) ©a;i4»^®i^3»2l6,21i^ 
&«• ri©®4^^, fsj? ©xai^le, «lbtalaei a 97 p#r e«ai yl®M of 
oxIW^ from %© fc^tipolyslji of tyl#ll^U»3ro»e* 
«©3fgaa  ^Btev^  ^IsrAreljasA %r4p&« l^%i?oai©^nBa»« 
m& ©WI&lasA 1»4«<ti»ip1ke30(fl®i»«ft4m) ©xiA®, After fedliag to elitiiia 
trii5l#«grigei«w»©l fy©» th® 4l3p®e% i^arolyais ®f 
Xta»s aad f®8t®r^ ftepai»4 sodlw «i»%^lee»io*i4« i&loh m® tijsm 
^^x^lfzda ia m 1>«a'zea« selulloe ^iemlsg 
It lias alreaiy "be«a A0111. th&l regmlls ftm tl® .alkalSae 
@f B^SaK. B#i^mtlt®» ®f the l|^® C]^Sa)gO —. MsCtrsau©-
tla) oxidtB — a©t 1^ this aet&ot aiae® «h»r hyArelya® 
t©© i?eaAi3|p te l»® lsol»%®4. tt® %iiCls?la3Ayllta) ©xilto® say Tj® 
pi^e^red the oxiaatiom ®f hen.sn'bstj.toted eoagssmads 
tetti ®*e mm eoswoaly Is  ^
ef ergaaolin. ^tfeol&ef. fhi« 4®^dr&%l.©m 
mtaalljr awg* %« see^s^liahet ^ tlstiiliai; %to,® l^WfXlt®, ®r 
h®a%i»g il la 1^® pt«8ea©» of a diyiag *®a%.^. (e.g.) ^sph®j?us(T) 
0*14® ©r ealelw eliloi*i4®» mMt 3P®ame®4 
/ ' ppci llsCtiriBetljjltia) exi&e Is^^z^ljsied. so tkat had to 
A. Iif8®« una 0. ». Woost®!-, I* to. Chea. Soe., 372 (1930). 
A« lrw8 ®s4 1. H. lallarA, BMrS 5€©5 
sol. pe^re e^. oltea. ifelye). 
75 
mmH to the ©f tviMthrlMa li^'darexii^ witli todiuffi 
aiitaX in %olllai liAazwM la ordvif t® ©Maim %ki9 dsFlmtiTe. 
m%h %hBi fesafbl® ex©#ptl©n ©f dt»0t:^lge«!aaiia dili^i>©xid»^ 
and dl»t#r|^*ta1$yltiltt diJ^direxl^^®^, ©y^ftuotia »ad orgaaegewieatoffi 
djJ^dr^xldes l®s« mMet m r«M13.y tba% diam%att.tut«d ^vgaaios^rmmivm 
mad difKi^Btituted otgaaotin 
©xid««^^»^^5.1f6,2lS,ai,»,2g3,2glt pmimtn isolated f*op 
l^rol^rsis £«««ti©as i&v©liid»g organotin aM &v^msivmmXm dllmildis. 
Whll® trntihlj pi>epa»d dlallyllla ©xides ®*« soliolle la 
ttllcali, %h9f readily aad 1}@eoM i&sel%%l.e m sfimdisg. 
®ie •p©3gfa#*'« aw solids Aioh decoaqpog# 
lathottt ml%iM$ ftt wit jii# polyaeafic di%«aasrxtia 
©add© wa® iawstipited % S»itli and udm i^ oHed that 
tMs pTo^sm% mM a lin«ap polyaiir of tM' tyf« HOSalg(OSiii^)^Sa:^OH 
sad in Altai *»* Ms K imiae ©f 6 ©r 7. lgfl«0 dsrimti-res ®r® 
lilc»ids© pel^mri©, Mt dm© to a lemv i»§t»9 ©f pol^iwerlsatloa «• 
<wsll m a gfe^tes* ©f g@nfij«tiim»>eebr1>ea l^oad, l^es© 
d©rlT®t4if«s hAW distiaet aslliag feiats. Sitee polyaerie 
l&i 
fQrm ©f di®tl^ lg®a»Mil«a ©«IA« haw %®«a f®port©d ® 
ee^i© Mastti^Mat© lMi©a%®d tliat tk.is e©K|>©uii.d existtd ©A f©ll©vsi 
Oliall.eag®r ajad 1. itetli8t®ia, £. Stesat. Soe.. 12gg (193^)• 
Pf««f»r. B«r.. ^ 3303 (1902). 
223;,. Pfelff«r aad 1. I^lmajpdt, lMd.,^J|e 3027 (W). 
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am mgrnogSiTWitm Mm itsta omaiaed tbrnuipi 
r»a«ti@a» tiMeli aye wjrtiljr &f mi» Mm» 
OrgaaoslaHBoaie sold® keem "beea pmp&m^ fmm th® rtatstioa of 
$.^mm s#lti.ti@»s ef stftsae^ aM potasate fa^'djcoxids 
OS allE^l iedld««, ®hil8 «©«is>d» first iBt»@d«e«d hat •&»#& 
tistd 8xt®Mir®3y f©y the pif®pafati©B @f aJ l^st^ aoaie afiid dtpiva  ^
ti„.in.lt2,xt^.225.ffi7.22g „ AS f©t &« •pwpBimtijon of 
dialfesfltia @xM98. *&» diftUqrltia ©xit« i«s«lt# tmm tli# di*|ii«-
pertioaatioa &f th« salts ef the ©rgMostamtomie aeids MooMing to 
eqmatiob: 
2m«sm -> BgSao + 
Wi»m tli« mmtUm ®i*t«p© it allni^d t© stand at tes^etatare 
f&r 89t«r@3. itad is thea e^faXl^r MSidifitd, oxgratostamoaie 
suid d«yimtlw is o1Jtai»id| howe?®?, if %h$ waetlea is oawied out 
at elsmted Itt^erattirtB, tl»i priasifal prodwst is the dialfe^ltia 
oxide. SigdlqrX m& di«i^ltia oaddts ham also h«@a oM&iaed fv&m 
the ©xidatioa of dirales^ tia ia ©r^Jiia solveat®^*^^*^^^ 
M»(tirt>a«tlfltia) ©xIA# ms s^portedlj ohtaiaid^^*^^^ frm 
the air exidatioa of hexsMt^lditia. lteith@r of these ivaotioas 
ha« heea realissd ia the ehealetzT of orgamgemaat'om deri'rati'ves. 
it rawler of gensaaoi^e i^ide or aoid sali^drides ha^re heea 
I^shre «d ©. Slotz, Qoapt. read.. 198. IHSfi (If3^). 
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»iM «i9  ^m lioiXiag wlVk lialo^em 
ifceii., -ttiiialljr lead t® elea-rag® ©f mm al&yl groups twm tte 
orgsaetia 
fhe lantei^  tf ®%lfl-sial8lilu%«A or^ o^waaalw ©xide#^  ^ as 
ii»ll as tito @6?XHii^ oBdii3  ^ lias %«ea latiictigated 
Aadersoa. II ms fostad thai th® Ibaslelty »f %lies« d«rlmtiTes 
iA6ma.m& r^&gmmi-mlT a« tlie eo»t«»l iaer«a««d. ftaj, ttaA 
erifix- &f %at« is ai fellows: 
("assv > r^ Oz^^flsP > £r=2«^)e«>J» > r«'2v°'2®-7n> >"2 
igier# *M" i« gemoatwii or tla. 
la QTgmmtim altoxldts ms' "fe® papepaf^ d threap th,® 
mmttm ©f op j^i©tin Jialtdas witk mmrn 
fhe p3p©da®ts »» ©asili' l^ft>lya»d ly spinet with 
ail-rtr altrat® with the deposit!©® ©f i^ tallie asd @m 
7©dm©ed 111# of ©m® afaimlftEt ©f soditin i» liipid cyn©mia 
mmtM.ng to tke ©ftrntioa: 
ajSaOB. . 2Sa » 
I. ^ eysstt, £. m. &mm, Sm,, |g. 2XM9 (S@50). 
I. M&Bvmn, £. .OMa., Jg,. Cl9^5. 
B 
mi. haw ^eea pr«f a*«4 
^ lb# fi0%i&n 0f sesiisn e%h33cid@ aM, s@iim phsn^xid©, rei^otitt]^, 
©a g«w«ateB t«%3rasej4l03Pi4«. liM tli® orgaastla alfcexlAes, tli«8« 
all»i^i«twaas® &m fbadijj l^rel^tea i®- «%«*•. 
a® i*itetl©a ©£ MsCt?iet^lg8r»aate») ©std# witht litMta ta 
as iaII. m tlh« mm%im of 'bisCtflpb»Bjrl^»asi'aa) ©3Ci4« 
«©4toB 4a llfaiA ®w©iii» liaa ¥®®ft la 
latter eaa®, it wa® j»p0i^ «4 that sotltiM jfeaAily ©Iftaw# tl>« 
first cf the gewaaiw-e^ygen Ijoats liut attaekg the »®eoa4 onJ  ^ with 
tifficiilti', if at all. fh® 3f®aeti©tt of 'biaCtrialkyltia) ©xii«8 wit! 
ettima ia li(p.id smmmim lias mt %©ea i&vtsti^ ted. friraetlgrltiii 
l^ djroxii.#, Is wteeeA %y s©dt«B ia lit^ uiA a®«»aia aseordiag 
t» tl« ©fistiqa^^'^^t 
2««3)js.a ^ ai. (oejjjwoh,), • a.<b 
IRi© pretest f®r«®ft r»aet fBEPther *itli sodiw aeeerdiag t© the 
©^tioas 
(e^)^sa^a<c3sj)j + 2la > 2ccij)jsa-i& 
Zt ©sofiot I}© &tt©ini]M»& »t tMs tiiM «ili«tlker ©rpusetiB dsriffttiTes 
©# th® typ# l^ S»-©-S»  ^will as th® ^aitlo^B^© org8x»g«r*aa4ti» 
?. Siflfwiek mA A. f, I.ff»ife©Bs®S5fer, i,  Mt, Oiam, So©,, 
W. I««ib«»«r©r mi, P. L. iMA., % (1932)^ 
m 
•pme^ma of sodiw ia lifsiid MwntA, or tiifitbex* 
%Tmf will "b^w la « WMa&i' aaalo,^® to titoitl^ltla jfe®€foxia«. 
Dto tfeeiMal atalblli^ of orgaaotla e«Ms^omds of typ®9 tjSaCffl, 
]^s&0 mi. inji mea st'oiidi %h» rsfltalts ol>tajbiei. 
hsm 1^ S& mst eases, eoa^amllo Infmumtim 
m waloptms orgaaosensMtlm eo^m&s Is sot $mSl$S»%». II is 
4®®iPa%l®, to ©oi^R» %Tm thoraal tlablllty of %i» (Irielhyl-
©iSiaatM) ©xia* (tlse proaaet feamltla® fto» Ht# Bpoataasottf Afthytealioa 
©f ts-letfeylgefflttsaiwi l»yftwa:i4«) «i4 sowwd. Irt8ml»»tl%at«a orgaaotte 
%ii*03dies, im omo, a differeaoe %«da obsottod. 
Ml%hmS^ MaClri«tk!rle®w»®atBa5 oxl^ "b«mf rtaiily wi^ a 8®oky 
flmmt 1% is (pile sIa^Io IoiiaMs oxM&liom m& Ibe }»»ated %o 2^0^ 
la pi«s««e of sdx mlltomt i#p3r©«lfl,%l® Aeooaposltloa^®^. Qa tfee 
ollNiy keu^, trlflitwl-'^  ®»4 trt«©|liyl%lii mm m% 
a»l^ifAtoi, to i^« oorrei^aaiiig t^igCorjasn^tia) oxMe m teallag. 
Xaate^y orgaiyotlA fe^tTOxMos doeonposot seeoMlng to the 
oiioatloai 
2i^s«0i > 4^ igiao * 
memal Asooi^sitiOB of ^ 
o%»erwd®^*^^^. la tM» «ase, hows-ro*', Wm fSAOtioa fBlloiis a SOBO-Sfltot 
Alffemnt emtm, yloMiiB® p»iB«plly 4i»l%ltla oxlfte ax& etliaao. 
'fesusia* Sol. ?•«>«» last. Ply®. ejMia, le8«a?©li C®9l5S^)f 
s mi c1539). ' 
ni 
ittrogea iegtmtiws 
Ab iadtGftlet earlier^ orgaaolte balltet with eimaii^ &t 
viWa. privavr eMims girlM e(»plex aanor^niimt djeritatiwa. TM e&n» 
istst Tftrti©!! m$^ 1» «ff©eted %y siaply ai*li^ lfe« %m reageats . 
airiTalff«s of IMs type mmtrnlmim a.® m feur ffl©l«©ttl®s of 
ifflwiiia per ©f 0i»^i«jtls 'haliaA feacf® !>•##» f«pon«i. fik«s« 
protttsls »r®, to t®e©i^®s#4 %• heat, aa4 tlwiy do a&t haw 
91 g 
ghssfp a®lts.i* foiktf. la ©©atr&tl* trlaUgri^ri^i wiaAt , 
tiall^3.pirtt«lta «a& miuiau^lieimssltui htcm 
liestt yepoj?*®* for th© mmtim of th» ajipr^riat# or^mogirMaaiiiffl 
hsliAe ifilli a»»»SA. fhe tria3]k;r^S«w3. mimw lose jgoMi&la. reiaaily 
with th« fo»a,ti®» of st@«ftte7 m& tortiw^ aaSats of ttt® ^aorol 
f.«a„ (lyJara aM (BjO.),. r..p.etlT.ly. ^U. «« ai^l-
^raa&inii ttxifft M polirmsrie prodoets. fbeao dbertmtiTO# 
are rea&lly asA are o©ttsid#rah3^ lose stahle 
Ihaii art th* sadui.l@f&ms gili@o«'.«oi#®«Ms. 
aaa ipily-
Oaloa&tiom, the -^mmmmm of imsg thi elOMatf, 
is »08t iXi^vtmM with mrhm, ^.Ithmiih thii properly hoeoms 
deoreastog:^ ii|p»ortaii.t as om departs froa oarhon oitlwr vithia 
th® faaily or withia the peri©4» a. w»1aer of oh&ia or ring typo 
eeil>#iaai.s haw hten reported for o^«r of l&e ©wup I?-® 
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MxmM aai foaler"'^  fstsnd tli&t this Aerimtiw ia also mt iisaociattd. 
More i^eaally, 8®lif©o4®^^ tiatitl. tl» sEwagwjtic properties ©f fcexa-
l^iei^Mi^raaa® aaA e©»fira®d th# earlisr r^ort IMat tfeig Aeritm-
tii« is m% ai@s©ei&t«4. 
Wmmms mlMmlaaf i»®i#tt a©%«r«iaatioas imfe "&««& earided m.% 
wl%'k orgftse&itifi ©es^o'oMs, «M. it I1&8 ^h&m tliat la tilmts 
soXutioissy tbey are Aisa©o4at»& wliile^ in mm eomoea%rat«4 solutioas 
%hm exist ia the e©^l®tely a«s«eiate4 f®|»a^0*7^»®^tiO8»l^»23g»236,237^ 
for ®3c®3^l®, em& SasaioM^®^ foaai., tfeTOo#i ©ryoaec^i© wasmr®-
%h&t teswit^Mitia was &lw»gt iitsooi&ted into tl« 
trliwtl^ltia r®i.ie«l ia dilut® eolmtioa, 4® is^portiaf evideao® ia 
fftwr of digsoeiatiott, Ballard^^ prepareA trietlorlttiaaByltFiBetl^ltiii 
frea iboiliag a. aixtrnr® ©f h®a»«»tli3rldilia aad kestaetl^Mltia. ia 
tiea^m®. 
Ia ctoaiTOliioa willi tills geaertl proM®® it ai^t ^ appropriett® 
to liMsliaae &«» t!i« foUoidag ©xtraot ftm b. letter 4at#4 Mmm^r I, 
1955 to Br. laaiy ®il»a« fmn fro#. Oharlas A. 
I 'Pii^®et that ©o^nuAt ©f tlie S,Sa typ® art alBost 
eoB^leteli' diswrie «t mm te^eraturo. S©»i mtfesr mvi^ 
.aoleealar d®t®»i«tioas ialie«t©4 that fci® ®i#t 
¥. ielwot, £. M. Gimm. Soe.. Jim 
^3%. trJttwr, 1«0« C1S17). 
l0®«ek»a 82^ «r. J. tetgerg,' Bae. trav, eaiiM., 101? (I923). 
•^^"^0. A. IrwsMi aa4 H. latow#., £. M. Oh««. Soe..« 5Si 5008 (lf33)* 
H. Ballard, Ift^iahlii^®!, Pk.B. tke«ie, Bwiua Wni'r,, lf25. 
gu. 
%e tli» om@ 1m% I lUmM if lk@ detemii^tioas mm good. 
•aom#, I m ItS, to tl» iriew that tli« Aljaers af® 
x>»tlie3!> it«%3« 'imemm m Imve ibeea « l^4> to ItulM ^  
of tin atott* eoataiaiag %® mair a# fim, 
ffe« *«smlt8 oUtaii^t ttm 9t«ayisg tk® «i®»eti© pyop«irti®» ©f tk®s» 
fmroT tks idea timt or^asoditln eo^pcnmdi me mt diasoei-
at®4. M©rj*ia «a4 fey ©xaapl®, h&m that kexa-
»tirl4itia ms ti«®^®tie at to® m& at 9©® aad mmlvAMi. that it 
Mft»t k® eeapletely ataediatet. Slailsjpljr, Meyrit, a»& 
Selwod^^ have fomsia, that l®»s^-t©l|'lditto was Aiaaa«B»tie at 25® 
aisA at SO®. th« yegialts ®f ^®s® ia-resti^tioa® led to tk» ©oa-
elusiesi that tk» degy®® of diss©ciati©a ef, these derimti-r®® e@«ld 
BOt have exe®®t®d 2 a»d \ per e«at» y®ap®etiTely. A s^vi®w ©f tk® 
®xi#ti^ iafowatioa i3EAi©at»i., tk«r©fowi, tk® posaiklli^ of aoa® 
diss©©iati©A ©f ©ygiAoditia goi^toA®. lb® dis©y®f8ii©ies utai^h. &m 
ia tk® lit«f«.twp® OAst a®yiofa« toakt ©a tk® yeliaMlitr of tk® 
foamtit&tiT® data previomsl^ y®pox>t«d, aad a i*®®3eami!^ti©a ef tk® 
®atir® ittkjoot if aseessaxy kef©^ tk® oxistiag diiewpaasi®® eaa 
k® r®®©lT®d. 
Pg^payatioa ©f di* Mtd. pe3y» deyiyatiws* Sjw»trieal ©y^aao* 
to ooi^ ^d. Of th. trp.. Y=-S-«3 ">4 «. ™«lly 
l»epayed tkroB^ tk® wsaotioa of B^SaX &t lB^*SsiK witk sodiw, 
©itker ia m imrt orgaaie solwat as 3tyl«n«, or is li^id 
mvtU and P. ¥. SelwQd, £* m. Skem, See., 2§09 (ISto). 
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favmMMn of bexa8a,%s«ilni.%tt orgaaodilla be»» 
10S is %@il; mA« If beatisg ti^sgritim tJlti@lb djeeoiposts 
Imlo m%mllU tla aaA tex^oaylAllia. Qmt dlaligrl m 
tetmliws to aot ftitoi^o## snootM^j ttoejwfoft, %h»m 
sm "best pmptmi. item tfa®. ®rg«Betis lialij|»s m desei-iibet ©arlio*. 
ghg i%mm Mi. 01iai.s<»*Ikss' » libs amgaotie propeirli«8 
of dipfeosE^ltia, TOportftA litel %htt mmBmlt^mlm' tern Is dlaa»®Mtle 
witli §, finite tipol« ii»n6iilt w3Lee«3.« Is astfaXar aad viibout 
dlMllte® w also so&te in li<pid 
72 210 
mmtAA* ' mmv&lm to <if%a«&oa$ 
lg»g 4. 2I» —> ^Stt • me^ 
•pmimtM oMaiaei. Am aiialogoms to tboi@ 6lta.liie& frm llift 3^«et.iott 
©f teifaart rea^als igiVk lla^Il) l»lid«s. M retaslioa of 
41ph«»yld4®ail©f©ge:pa«B® maiajp eoi^aspi^l® ooj^itisaa ©©aid not Ihs 
aeeoa^lislMil. im to mmnonolT'si*, liiiXo litMiaon ia o^IiuiiiajS Xod to 
& x^sisous &• mlteetioa of in 
212 
"boilti^ §m» m p®@to»t lAaatifled us @eti|>lwi^ll«t»®ii«aas 
to tM&h m fewr «»b«y®A yt»f straetmife ms'«ial®a»d. S^waf^ and 
16 Liwiwielai , %hmi^ tli# waotioa of i^es^ltifi^toiei^esBB^tte with 
mt&llie m&tm in lioiii^ oMalast a. px*o^4^ 
A. JtMOB jiad I. Oliatso&-Ia*», X. anogg. m. aj^s. Ghoffl*, 
^ 2T7 (19^3). 
g? 
®i^®rleal fewwlft ©f mi, a fepwtlit ©f (0gIg.S«)g 
AS detei^taslion, A si3c«ffii»%e7«d 
%ea«iM-lik© ring m® |»»©p®g«d as a p®ssl%l« tiiuelar® of thin 
derlmtif®, ?3e©l3ab:i^ tlie ^®t eharaeteriwi. liaeftr ofi^tBop®!^-
gewBMta® ii ©eti#li®'»yl|ieiger»^«, p^epmMfd ly lyam® and 
froa the irewetioa ©f aa e:i®®s« ©f tylpb8arl«®Wl«@dla» ©a diphai^l-
Al^lei^geriwffl®. iweng Ik® miO^gea* ©rgajwtla derimtive® wM©k 
1>®eB iwforled a®^ "b® »atioa«di da.e«8i»tl®'X%«tratia^^®, SK** 
,di®t!lgrl]b®w«8»lhyltJ'itia^^®,. d&ieeajwife^lpoa'lAtla^^® aad dodesapfeeayl-
peatalla^^^. A eeaplste dJLaeastioa «f Hi® pif©peytles ©f t^s® ©z>gax»* 
peil^ia dfiflmtivea has 'b®©a aad® Anatsea^®. 
B®aeliea® ©f dio'. .aad deyjyativ®®. All ©f tti® lafoiraatisa 
aralla^l® ©a Ik® re&etivl^- of the di- aad poly- d®rimttf®s of tla 
mA geraaaitin t®i^ t© iadieat® that the m®tiOL»aetal h©ad is ^a* 
syi®l>a'li3y meiki»t thaa the ©arl9©a»«®t«l h©ad. Hexaatl^ldig^tBaa®, 
for «*«^1®, is ^atitati-TOjy eleaT®d % hr©«iae idth th® fematioa 
of tfi®tl^l"feiroffleee»«a®^®^. la th® ppeseac® ©f hreaia®, hemphsuyl-
tg ^"8 digemaa® aad t^iaau-g-teSyldl^ewaa® ^hate gl»il«pJy, *^il® 
h®x;aph®8ylh®»g®mM«^ r®a©ts with a ll»it®d aaoaat ©f hironiae 
f©x«lai Iuixa^har3i-©©tah78ii©h®xagenft»s. I®xa««h8tltated ditia dsriva-
tlr.. «. al.. el.a«4 V hal.g..6.6°.^.l®5.11«.ll.r.l®.236.237.aH4. 
SBg. Baaer aad K. lars^iki®®. Be?., 67, lOlil (1^3^)• 
H. Itad alA E. A. Zbi^MkkDT. 3 .  San. a^. (U.S.S.E.), «. 
te (195«) n- A.. & 538T (193«)J. " 
SM 
la tmtp hvmim is feak»n ^ ^hleindfen mXniiim 
emn at -30®. 
ThtmS^ %M mtim. of sedlaai ©a liexg^^Uigasaaas^^ la li^6. 
aoaeaia bM. litMttn ©a Sa et^^laaiUs®, itoes® 
lUiriirativei mm eleaired at the eesswalw-^swaaiim %©M, Jreipietif«aj. 
la th. Uttar -ntloned tn.thyl«.r««. (BjO.!) ™i o«.l»d. 
prewmafely tern «Bi9»3^si8 of tli® t3Pi«thylge3PVlli%hii«. Ii3c»* 
smtJstitttteA or^jwjdltia Asrimti*®® mm als© elea-rot tjgr tit© aotiea 
®f «©4iii« ia 11^4 aiWHeala^®5»237^ 
la s^ditlea t© tke fm% tliat ia ti]ye«e i«rimti'v«s ©f geicmalm 
mS. tla tb© wtal-Mtal l»oai la iieaker tliaa tlbe eci«1>@a-i««lsl l)©ai., 
it is als© ©ri^at t^t tito tl»->tia "hmi is ©©aslA«ml% mski$T tlum 
tke g©i«eaim-£^miaiw %©ad ia ©©^aats. H©»usa1ittita%«t 
©7ptaedie@fMa»s mm x>esistaat t© ©xid&ti©a air. Vm exa^i©, 
li«Xft^®^lhi««ags«Baa® C0gSg)^g, ia TioilliE^ syl#a«| is ©xiAizeA 
©al^ «l©wly a atmm ©f ms^g/H'R to a ©ea^oimt terisf thare© to f©mx> 
ftt©»s ©f ©3^r^n p©^ six gewaiiiMi l«ac«wJ»l!ylditSa derivifc-
ti-res, ©a %lm ©ttoey &aM, I**© %©®a ©idLAIl»t 1^ air t© th» mrm* 
sp©aAi^ Mt(tria2lqrltia) ©xid«s mm tito a©isturt 
©f «i® air t© t3ri2i^Uqrltia Ia a siailar Ba»a«ap» 
lisxaMtl^iaitla kas %@«a eleavti th© fo»ati©a ©f 
l>isCtriB«tferltla) 
fttfthfiSf ©idd©»e ©f tti© l©wr stabiliti" ©f the tia-tia IwaA of 
m 
©rgajseditia ©oapomds wg' ^ ia %h0 fafit tliat %Mm derim-
%iv@e, i& ttie@}|j9li0 golmtion^, i«diie@ silwr ailpate lo swts^Xie 
silver^* ®i«a @M -7^* ®i®y hair® twea s^porttd to deposit 
*9tftllie a»reos3r fscoa reaetioas iavolvia^ mmaxstill) "bpoiaiiii, 
ehl©fid©, pk©3^1aer<mrie chl©«ld® and 
as well. Ia aMitiea, hestftethyldltia. i«»®ts^^ with Mllfl iodide 
aise^rdiag te ttae e^faatiotti 
C0gi^)jsa-sa(egi^)j • aiji > 
tfihile etljgrl iodide is ©©averted feo a-ibatam adoordiag t® ttoe eqoatioa: 
(e2l^)^Sa-Sa(0^)2 + >ZiO^)^SnX • 
Siffiilti? re&etieas witk tex^sn^slitrnted erpuodi^rnimes @3r«i tmka«m. 
Alieali laatftl derimtit^e 
Valike the derivatives d»8@ti'bed pirevi«msljr, the aHadi setal 
derivative# of tia «»A gejSBaniam ©f the ty^e SjU-M' am usmsllr teo 
seaeitive to hj^rolj^sis nd ttoeiemolreis x^aetioas t@ "be isolated. 
flieir existeaee hm 'hem ftstaUi«fc«d, iasteM., svl^setmmt 
feaetioas. 
pgei^amtion of allEAli aatal derivativee. In the presenee of 
sodiiua ia li^id amoaia, %9%r»$hew^lgiBwmm (m well as hexa]^ei^l-
Tfk 212 digewcwas) ie ele&ved, prodtwia^ ttlpheB^l^ewi^lsodim' • 
forthet, hex^hes^ldigeiwie (ma well fts he^xttethjrldigesmae) has. 
heea eltaf«d hy lithiim ia eth^lafflia®^^ *ith the foraatioa of the 
$0 
llftMm derimtlfet. Orgaa#tla-aB»li c«^«®4s way 
Ini »&&« la. tbe swe litter a tosc^salstltutei. erg^stm&itim 
a. letrafafeatitflit®!. ©rfaaella Atrlmtiv® msy 1® elaawd W na&l'm ia 
iiftt.i& amoKia mdlb the of %li« mwm&pQm&i.ng oxpuwtia-
sediWB Aerimtiv#^®'^ . Or®aa©li» ©©^oroAs ©©Btatista® atgatiVe grot®>s 
saeih as tti® liallft# or tit® pteasxld® ioa sm aJLs© eeav®rt@4 t© %h» 
e®n«%©a41»g ©rp^itia-tsdiwa iMtitmtlro thrrn^ slailar reaclioas 
in Xl^d 
M©r» reee&ll^, Gilua aad hmm prepared trij^ei^l^irasrl-
litMn twm tie nt»©ti©a ©f tetrapiw^l^sm^e with liibitm »»tal ia 
etl^ieae #?-©®l ©tJ»r, utoile Silasa aad loeeiJ&er^^*^^ as 
«e,ll as Wittlg sat ©©•WirlDsre^^*^^ Iwre pjw^afed tiai aaalo^uui ©rgaa©-
tl» llie i«a,©tl©n ©f plieta^llithim idtJi tiaCXl) 
©M.©ri4e. 
]^aeti©im ©f &3AE«li .aet^ derifiatives. Tim altoili Mtal deriva-
tiTts ©f ®s»Mii«B and tim ©f tim %fp% M^UM* Tmm ^ea need 
•pviMBTilf f&T the freparati^a ©f ws«|w®etri©al ©rgaaetia m& ©rsans-
gesMalnjB AerimtiTes. ^ee mm Aieeiutsed earlier as 
wllteds f©r the eimtlueBis of miirwetrieal ©rgsMtia imd ©rgeB©-
^naaiw #e»pe«iidi ead will a©t t>e repeated at tliis tiws. 
In. am attei^t to eis^laia th® ©feaerratiett tfe«t triplaeayltia-
litMm® reaeted *dth l»ro«i»e tiet^ea 25® end » 25® givtag diplMsarltia 
41ljro»it® (idtfe aB>areatl|' a© trlpheayltia "bmnliM leiag f©r»ed ae 
91 
m ia%®w4lAtt), IJ»Aas aai pf®po«ed ©xiiltao® of 
m tfailittfla® ©f t|^ «i 
Siaee aet&lal®® flmmm proi^tlr I© fe» S-'tlmvewl" 
lltolaa lAidh, afl«r eaj^osatiea f@ll®w®d "bgr l^dipelysia, fields 9-
flwrei^l eaAes^li® a©id, B'Jats aat ©o-wBrte®!*® l3p®&t®d *b©tli tyi-
l>hei^ltlalilM«« wad tripli®aylle@tli%himi ndth flttor«ne. Tield® 
of 21.5 «at p per e®at tf 9-flTO3r«arl car^aqrlie a®id mm oMaised 
tmn til® ©rgaaotin and 1^® ®rg^@X®M 0O9'@mds, respeetivvSy. Xi 
m® eonolBded fmm thss® fiodli^a tJiat trii&eist'ltialithim wa® 
^pysxiwately ^3 p®p ®eal 4is#®elal®d aecordiag to th® &b©*r» 
d'<p»ti0a, i»Ml® tlie eoj^mtpomliiig l@ad dtritfAtiv® me aipfexisatdlj 
ge p®r»at diss©®iftt»d. Saefe m caaolmsioa, caa "b® draiai, h®i(®v»r, 
©all' if ttoe fo88ilJilife:r that tlm ©rgaaofeia- @» ©rga»l«ad- lilhimji 
deri-ratin^s aeliaf m n »@lalatiag a^at -mu pF®elMed. fdll^wiag 
s®a® iia® ®f x>®asoniii<g, it nasi lb® e®seltid®d tk^at triphea;^ !-
^n^llilliiia is a|pz^acl»a.t®3^ io p®p ^at dis®6eiat«d ia a eiailar 
118 
mst, fer ®e»w liad o¥taia®d a 60 p&it eeat yi®ld of 9-flw^ayX 
ear1i®33rlic a^id fwon tlbe »&®tioa of li*i|^ sfXg®n|r3.li^i'GUi witli 
f]xi0z«a®. 
Obviously, III® p©8sil>ility of tli«8® e,©:i^l®3s lithimi ^briwttir®® 
S*J«ui, I. Ziwier, 1, ladralat K. Ubk®, I&tanfi®8ea»#»ft®a, 
^50 (19^). 
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la gas(p©yt ©f th® |>»««#41ag yepoft, a tbstea^ ••«pefe ©f ti® 
e]h.tatea1. wllli ^aaoaar "^35^ »ai- with 
tit® lis* Qf %hi» hm %e@& mto. ^ ©fgaa&tlA eoaponsjodsf 
mppeartsg ia %1m reile«®i., hm@ 1&«®a ia fatoles 
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1^ 2/2 MB. 
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Mmmr m& M. M. S^rnmsm, |ey., ^ P15 (195^). 
I«a«i»'b©©k, ®. I^»«« ®ai 1. IWsl, Qhan, f«eli., \ Skf i%9^) 
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222/3 «. 2119,251,2^ 
199-200 
117 
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11? 
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%ta 113-115 ^5 
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lia f7-99 285 
fifi:pisi«i8^1-2,6-4ljwi%li5flplMii^l-
tte ilg-llf 2i§ 
frlih»arl««^ltt» 56-58 f2.2i5 
f5Pl|!ik«)^l-9-fli0te»^Itia 12^ 270 
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Tylplifiayl-Sr^p'iajfltia 17'S-ll^ 298 
wtMe&li® Ig^-li^ 29$ 
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0@i^poaiid, «., s«£ mmmmrn 
f3fiph®ig-L-2-tM«3^ltta 25S4 
Sfipli8iiyl-£»teSyllia 165 m 
Sripto«^3U.2,%,fiN. 
157-1^ m 
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Die%hyl-.B-1«ly3.tia i®4«« 50,51, 
Mellgrlisdaiirltia hmmUB 50,51 
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%*©ai4« 50,51 
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®i»tjb®fiinf©»»i*ijiri^i» 75=79/^ «»» 
1^5 1.56,3 33 
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^'l 555 1^ 
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F, %iek aad 1, P&xk®r, ¥. S. Fatest 2,63ii.2gl £"0. A., M, 
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5® .^ awer mi. X, Iw., |g, 1119 (15p). 
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ri- i-» M. 3556 <1952) J. 
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•s#® wmu T» 
3%. p. Mft©k asA S. Palmer, U. S. Pateat 2,592,926 £"0. 1., 
UTS? (1952) jr. 
5%. f. Sajrwl, ir. S. Patent 2,^T.f20 £"©. A., ?g2l| (19f2) J, 
321s. I*. Burt, U. S. Patest 2,^3,0^ £*0. A., 1^ (1S53)J''» 
3^Afeellt# 00*^.. Fat«at 6ft, 133 f®. A., H6, 11230 
Cif^) J. 4. - - _ 
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faMe 12, («w»ati3E»s4) 




i^eat« a l.p6@ 323,32'» 





t«t*^naTOfto<^l aalttftttt a 1,5031 323.3^ 




iSlf®ai«l3ST%4a "" 300,325 
is (£-.t#la®at» 
wifiaaaSSaTtii* 300,325 
P. M&ek kbA f. B. Seya*#®#, IT. S, Pat«»% 2,631,9fO /"£. A., 
5?i« C3.f53) J. 
P. Mask aaA f. B. S«t«j?#s®. ¥. S. P&i®at 
P. Ma©fe aai S, Pajl:«y, W. S. Pateat 2,6lS,625 £"C» A., ^  
X9T7 (1953) J. 
%19 
fiil»3.e 32. 















A. imlfy, f. s. 2,50i^,3gg Q. A., 61.96 Cl950)J. 
52?^. S. Hi^s, Staai^s (£gS.) ©Ije., fi (If53). 
ris. A.. Hg, 7338 (l95JfT7. , 
~ H.b Msai- a» 321 Clf52) d- A., U557 <1952)J, 
5^1, A. Soar^Msea, U. S. ?&*«»% 2,65(^^,71.6 £"0. A., miX (195^)J7. 
55®A. f. WaliE#r ®ai. t. I. ?r«a&a, 1. S, fat«at 2,603,^ £*0. A., 
^ » Uf53)J. 
55%, K, mmx^, 1. 1. ir«}m90m m& S. 1. %wi4»a, U. S. Patemt 
2,591,675 ti' 1-. m. (195^5j. 
552^. M. Ctocfe, 1..W. m& I. 1. Ii»s4»a, W. S. P&l«at 
2,1^3,267 Tf. A., H, #^6© {195^)J. 
55%. I,, itliflwrg aaft 1. t. Jolagoa, H. S. Pafe«at 2.0lg,65O 
0* M* Cis^)J. 
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feS»l» 12. (eeatlwyed) 
%».,, 9^ Befeifeaitds 
•st9r 273 
M'<2:»@M.@r@|dtoisrlll& «xl4« 273 
2}i-£<-Aoa««qrl%ia oxt&« lg3.29f 
Dl«1}B|r»4»C2-«^ m»*e3S3r)%Sa 309.3lf 
323 
MM«%^ 3.1>i8(ti'l»illgrl»il@3i9')llm 33^  
315,335 
315.335 
i'ia0iii(ritii& «sdya« 335 
315.335 
315.335 
f#iTlegrami«» 4«©. 335-36(5 315.335 
315.335 
sjMitiriii^  ii^ te 315.355 
Slnatlilfititi MBtalovsli* 335 
S. aaA 1. S. Me'imw, £. enoa.. jy[, Ifgg (1952). 
#. IqHBiiQW, B. Si^ertk saift A. S. SibII^, ^r., A®. Oitoia. 
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C.l. Umlsia, "OrgattQtim Coiqpo«ai4s*, V^pnUXitlMid Fli. 0. %hmia, 
lowft 0©ll«g®, isfe., 
I. 2££4. I, (1953) fO. 4., IX. 
•63H0 {1$53) Jf. - — 
A. B, Q®iA«pa. md ». ia J. I. friend's "A fexfboek ©£ 
l»eygsaie fol. XI, Oliarles Srlffta itiai Co., l«i!i©a, 
192g. 
f. I. iertatt, 0oi9|>omi^» Coataiftix^ IH^Iioiial 0x%iapa^ 
M. S. Ihtsis, Jem, Stat# 0oll©g®, If51, 
0. I. 3eiimm&, Ohm, asyg.. ^»,2^ (195I). 
K. A. I©^«wc0ir, Vumm, mm., i. sj {193^) fe. a., 2«, 
5H02 (19^) J, ^ 
1. Iraas® aafl. A. v»a »©§•«, «B1® ^»ie d«r M®tellorpiai8eh»a 
Terljistosg®®*, l©3mlr««^f, Bei-lia, 1937' 
S. B. lfe98a'b«2P<, *1Sii^w»tiirteal Oipganotla Oei^eaiias Oontataiac 
tartstieaal @itfaps*» 1%.®, Ih«sis» Iowa Slate GoXlege, 
19^. 
1. ?, Siagwlek, *Bmi eheaieid Il©»®sts aat G©a|(ouai,«", 
T©1. 1, Glajwafloft ^ess, Oxfo*€, 1950, 
A, W. Seboll aad 1. W. Arrlek, Jr., *0«»a»lwi. Bl%Xi©grapl^*, 
A. W. Seh«3J.^ ,669 S®, feiT»8«, aialtagtss, W. 1955» 
f. 0. Va, «C@»|)iyrls6»i @f §®w Osj^pensd.® 0®at&imt»g troup IV-3 
ll®H®ati",, lipmMithea Ik,©, thesis, low Stat® C®ll®®t, 1952. 
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ill mlttBg mA ttoilli^ $0l»l0 t«f(ir&«4 laife $m 'aM0i7«eta&. 
f»r mmp&miM aillia® l»34>ir 2^ 4»t«wiafttiU>a« mm **4® in « 
iilie«>»«-oil %atlii *ith a 2p® f&w hi^ ailliag eeapcraiids 
med. t&f tlMmal staJ^ilily Maimwients a eofpor 'bloek afoipped witb 
a ^tmm%m i%m-4»0em iiHsiam) vat eaplesntA. 
la^astd Bfeistxta iwva @ltsiiui4 e» all pu?e eoi^imAs isolated 
a» sQ^onias 8iriJ«B#e of of tie et»|M9md. flie Baiift 
denlbla^baaB iafswid of tfe® lastitata i&T At«ai© 
]^e»ar«h, X@«a itata Oollapi-^ mM uted Mr eMaia^ tlieae i^edl^ra'^. 
Ml mmtimM ijarolirlfie ©rganolilbisai mimmmin m irigaai^d 
ftagents mm earned eat in kb imt% atwi^bAZNg of aiirogen. fbe 
i^st<« mad Mv Qj^0^n mA fvtm iM 
aii«fft»t#ly dis«a»t1»d ia liiar»lw»^^. ®i« appamtuf for these 
2«Mti#aa eemleted of a tl£ree-aii@ked fl^k, e^^ed.a glasc-
1»liid« stirver, a gx^aAxiatad. ti^al^lG^iT ^oiael m& a filedrleh 
eeadattser. Ml e^tiipsaiat used was of Ibe iroonl-glase JelmI, 
st«BdaM t^r irmrle^. Tor low-teopemlwe Teaotloas Ilia 
Fxledriek mMmmr wa« m^lm9& "^7 a |p?tasd»»glas« ia«*tiilet tidMi 
"*•$&« writer eagxreaeee liii a^reoiatioa to »?. f. faesel imd to 
mmm», l* M^rd, a. Croee aad 1, Sadgea fo* detajpaimtioa of 
tbi i^peetifa. 
©tta, Ffc.®. tliesit, low Stat# Soll««e. 1955-
ia6 
e^ipp»& witib. a lias aM a ItenoMler. t& 3a8«8 the 
appsa-aliwi mm mmfally e3.««n®4 -atta dried ia m owa at llO® for 
at l«ait I how, mA %hm mmpt with aitregea "boftr# tlse roaetioa 
mm etarlDd. A sffiall p@aitl.ire 'pms<mat» of altro^a «at BaiataiB«.d 
s'bOT® th® fflixtw® tfarow^ut tlie roactioa W »oaas of a aiatral oil 
trap eeimaetoA ia parallol irith th® «y®t®». tt® aolireats, ether, 
'N»ai®8® mi, used ia s^aolioas iawiTiag orpttOlitMax aad 
orgaaoaagafitim eoi^oiaads, tMire dried stored orer todiaa wii». 
Pw»oodar®« for tlie preparatioa of ©tl^laafaeiiim l>r©®M#^^^, 
^Mlyllitfei-a®^^®*^^ aad p!ie«yllitM»^^ are ade^tely dea«rit>ed 
ia the lit©»tw«i tlierefor®, the pr©paw,tioa ©f thee® iatefwediat®® 
sre set giTea here. la all reaotions inroiviag a-tetjllithiim, the 
"tiig 
p'rogpeae of the reaotioa mM followed hy Color Sest ll*^ . Ifee 
progs^es of aU other ^raaotioas la^olTiag orgaaolithian ooi^uade 
aaid ©riisard rea^eat® *as followd Color Test 
W. Meyer aad 0. s. Manrel. "©rgaaie Syathesie*. Ool. Vol. 
II, Joha Wiley and Seas, Ine., lew t«rk. I. t., 19^13. P» ©02. 
0iliB®a, A. leel, 0. §. Braiaea, M. If. lallodc, a. 1. 
I>aaa s»i i. S. Miller, £. m. m»». Soe,, Jl* (lf%). 
tilasa, 1. A. mUrnw aad w. M. Selhy, i|||., ^ 1252 
(1953) i also 1. §. Joaes »d I. &ilM®a, *Orgaaio leg^tl^e," fol. 
6, Joha fili^ aad Soas, las., Isw Yoxk, f. T., Ifjl, p. 3i53* 
Sllaan Mii J. J. to. Clmi. See., ffi, Mlt7 dsHO). 
§ilMaa and f . Sehalae, ihid.. ZmZ (I92g). 
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Pfsparalloa ©f Startiag Maleriala 
Pi-egayafiea @t chX&rlM^^* 
triphjei^ltla ebl©ii4« wm pr@p»r@d %• %h» mw&Hm of 
pkeayltia witto %i»{If) eMopti® mmMing %@ preeeAiore giwm 
•ty IDr. BollttPd ©f l^taa® B@iak Ooi^a®^. fli« ri^lA Taries •©*#wbat 
wiVh tl» »lio «f thB %m r®8geat8» M ®3e©«8» ©f tiii(lT) ©felerid© 
is A9©©«sai!7 ta 6t6»v Io oM»ia good ^ioXts of triplie^rltia elil@rM.oj 
im-mimvt too aa oxoess le^s to a ioex«M»o in field dn® to tbe 
formtioa ©f Ai|&ei^ltltt AicKlorld®. 
In OHO lli.7 g. (0,2g wlo) of totra^irltia and 
33.^ «. (0.127 »0l«) of tialJ?) eliloriae «®re plaetd ia a liter-. 
fLasI: fittod witki m Air oondensor, & i^ehttieal stirsvr mi. a 
tli®r«©»8t®r. ®i© aijEtw# was Iwsattd grateally (over « period of 
1 hear) to SO®, the® k®ld, with atirriag at 2ZQ t 5®, for & period 
of 2 homrs. ^e aoltea i^we ms eooled, digieted mltli petrolian 
ether 75-12-5*'*) filtered hot to reaov® 21.3 f. (IS per oeat) 
of -affiPtiieted tetrif^ ej^ ltia.. fl® filtrate wa« eoiE®eat»ted sjbA 
cooled to give 100 g, (7© per ©eat) of ©rade triphei^^ltia <^l©rido, 
TOltiag over the wage 96-100®. After tw reerjstallimtiojie trm 
petroleu® eMior (h.p. 75-115®), 79 g. (55,5 P»r eeat) of pore 
triphenjrltia ehloride, m.9 oht&ii^d, seltilig At 105*10S®. &e fields 
Imported are haaed oa the aaoaat of atiirtiag materials mwidj the 
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. Itt s lller-flask filled irf,tk m air eondejiser, 
a tli«r»9Mter aad «, ®®elaale&l stirrer, mre plaeed 177 g* (0,^15 
ml») of t«tra|ili#a|'ltia t^ieh iiad. 1b#ea dried «t 120^ fot iiours, 
and 316 g. (1.25 B®1«8) ®f sutNrdrema tia(If) eklerid#. ®i« 
reaetiea »ixtm*® «« h«»t«4 with stirriM* at I50®, for 3 hoars, 
sM th« prodmet mM purified distillatie» to git® 35^1 g. (7I 
p®r esat) of pbsi^ltia tria^hlorid®, feoilimg at 96-97^/3-^ »«. 
prt^ar&tioa of »»l>iro«o|^oi3^i^ 
fli© aettod dosoribad Satelaon aad Sottfriod^^ mM oi^loyed 
for tli« p^f^atioA of tito ttsed ia this iairestisit.tioa. 
fo 50 f, CO.29 *®1«) of jg-lJimawaailii!® «8r« adflod »1. of water 
iffli 50 al, of ©oaeotttr&tod sulfari® aisid, Jfe« salt foraod was 
dissolvttd teiliag lite re«ction uiact-oroi ttea it mM ropreoipitated 
m ft fise 8^e»slo& %t ooollng tlui roaetioa Mixtwe i^idljr to -10^ 
witli agilatiott. ®0 tills «isp6a®ioa of s^lsroswaailiao salf»te at -10® 
iMms Mded ft solntioa of 23 g. (@.30 »olo) of aodiw aitrito ia 3^ ml. 
of water. 
®ie dtai^tized produst mM traniferred to a d^piag f^ajaael. 
®ils aixtar® was added, ofer a period of %5 aisates, to a t^ilii^ 
solutioa of 3®0 ®1. ©f water aad 100 »1. of eosoe&trated e^olfarie 
aeid. Stesa was 'being pasted tkrof^ the imlfario E^id solution at 
a rat® thet prodaeed 2 liters of distillate per hoar. 
latelsoa and S. p. Settfried, ll>id., 61, 1001 (1939). 
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44i*illa%e was sailed with sodlm ehloHd# aJ^ «xti^t»d 
witk tlfeeif. Sb« ®xti%et ms drt«t ft? 2H kmra omr 
©auLeiia swlfatai %bm tl» etlss*' was ;^a»T®d ^ distillatiesa, aad 
th» predmet wm distill<^ laiyter diatnlshed ps^ssmi^. fofty-eat 
grass of eya^ pyeduet "boilisog orer tl« nueip 100-1^10®/^ wm, 
ti^s «»MaiiuBd. jB^iitifi€ati@a of IMs pr©tedt gav^ 33 &• 
®mt) »-%roia®pl»ii®l ^ilii^ ®ir®f ttoi 321-3^/25 sn. Oa 
@GQli»g tba distillat* a selid mM eMaiB«d ubiek n»lt@d at 3^ 
3t.f. 
I& stf^pal tm%««f»»at pxN»pa3ratien8 ef j^^romfltoiiel imm. 
tl# fl«M ®f W&im mw^woA vat ftsmsists&tl^ 'Nttwtea 
®0 aad $3 J«®3P mwM* 
fimpiMmtiaa ef a®stylo3aysdieaa%©jqrll.e aetd distal sstag^^ 
fe a sospimieB ©f ^ g. (6.32 »0l«) et aeeti'lansdioarlexsrlie 
aeid, m^petassitn salt In IfO »!• of ifts0l«te etiunel ms added 
di^wiss, witlli vigey&as stiiffl^ 1^7 g. ®f «eiie«iitraled wdlfaipie 
aeid <sp.gr. 1.^). ffe« s^t f©iwed wm afsaewd %f filtratiea 
usia« a Biatsved-^ass aisi. t&i filtmts wm h«al«d at tlnt-
ytflia tss^sratttwt fer a period @f 3 i®wp«. ale®l»l was tlMis 
rsMired ^ distillation sad pr^dmet distilled in ramm t© obtain 
37.0 g. ©£ B^tsrial Veiling of»i? ttoe rang® 110-:i^^/^ mm, Oa 
'^A. Mi®li8®l, Pg^t. 0h®a.. 2^ (iSfS). 
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of £-ai%po%®at«3a041a2©iil'aii flmo%®mt# mm o%tala«4. ®ils pr«j4m®t 
d«e©a5>0g©d lelweea I52 aM I55® %li® ©wlmtioa of a fas. 
Prepagftttoa of j|«»eay'beay%osgeaa8Ai&^mtia» flao'boyftfe©^^'^ 
la a 3GQ id, plastie heritor nere pls^sd 3l*,3 g. (O.25 ®»le) of 
|i»a»ii^i>eaKoie aetd lUfiA 100 Ml. ®f H2«^5 par c®bI ftoelaori© j&ci4. 
ft© *lxtmre m.® vmmi. m a «%«» "bath mtll tk® salw® hat eoi^l®t#3y 
dissolved, tbsa eoolod in m ioe-latb with rii^rms stirriag. fh® 
itsia® salt p^©iplt&t©d m tb® solutiea eooled. Jko. iee-oold tolu-
ti©a ©f 17.0 g, (0.25 w>l®) ©f tedltuB nitrite ia ml, of water m« 
fttd®d dropwis® t© to® ie®-^M sa«p®asi©m ©f tb® @»laA.8alt ia 
fluolsorie aoid. ffe® isiaetioa mlxtw® was stirred f©r k3 aiimt®® at 
mm degr®®s, th«a filtered witli metioa msia^ a eiattrod-^as® 
filter. Si© lolid wa# mtliid ©as® wit]^ I5 nl. of iee-©©ld flti©'b©rit 
aeid, ©ao« witk 10 si. ©f ©old s^ solut® ethsaol, aad twie® witb 10 
*1. of other. Mter dx^iag th« piraduet ia »ir f®r 2¥ h©ttr«» ^l$.0 
g. (il p®r ^at) ©f ^-©ftrloxrlioa^aediasoaiiw flue^orat® was ©"btaiiMtd. 
fMs produot de©0Bp08®d sluofpli' at 100^ with ewlmtioa of & gas. 
•tks Prep&r^tioa of ]g«.hroi^%®a^a®di»z6aii» fl'aohor&le'^ ' 
la a 500 »l, plaftio ^Aer were placed Jf .Q g. (0.125 »1«) of 
£-.'broa©aailiai, SO al. of e^aeeatrated hydroehlori© aoid, ®ad 25 lal. 
f. W. Daaker. 1. 1. Stanley aad §. I. ^eakias. J. M. Oh®». M'*M* <1936)» 
SehieHsaa and H. Pillarsfey, l®r., 6H, 13^ (1931). 
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13^  
t^portaat pelats ia %h» &t this pwparatiea is miehaaieal 
atiwiag, tAleh moeeaspliihsd with a "tytt-her®" itis-iwir fitt«t 
with & .glm» hlftia. She stisrer hl®d« fitted the hottoa of ttie 
fla»k elosely to ei»d®r t© pr®v®at the settliag of th« dense tlsdl) 
chloride. 
It has heea tmxd. that the y«.te ©f the additioa of the j^hei^l-
lithiue eolmtien to the ti&ClI) ehloride mm partimlar]^ eritieal. 
If the phe^llithiios solutina mm gk&d*d to© timidly, Color test I 
i?ettain«d fositive thro^bomt ^ additioa, and the @olor ehas^es 
desorihed helow do not tite plaee. ftai phes^llithitus «m» ^erefore 
added diTopwis®, at tweh a. rate that each drop wm mm distiaetSy. 
fhe -pismmmm whioh ee<mrred dmrlag the addition of the pheiayl. 
lithinffl mm m follow: the first few drop# prod'oeed a yellow 
color, fhe color eradnally iaex^aeed ia. i&tensity md. utm hri#it 
yellow at 0.5 equiiraleat, orange at 1.0 efairideatt red At 1.9 
efoi-mlente, deep red at 2.1 etp.ifalestei met at e^iir^eats 
amd tan at 3*0 e^ai^aleats. At no ti»e dorifig the addition was 
there m ho»os^Bi<ms solution, the trifhex^^ltiitlithim w^ ready 
for mte m eooa m &e addition of pheisgrllithinm h»l. heen eoq^leted. 
frii^egyltinlithim with tripheaylehlorogjlane^^* 
A solmtioa of 13.3 g. (0.0^5 asle) of tripbei6^lehl©r®»il«a© In 
100 ml. of ether ms added to m ethereal «.fispea8i®n of 0.^5 aole 
of trifhe^lt^ithii». fte mixture wm heated at the refl-aa 
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t«;^eratuir® tow tlupet %mm,. tlmn wHfli fh# seliA 
WRS 3r®©owr®& after 1^4«»l;r8ie w®« «jEti?a®t®4 wilsh "bea^ia©. Oa 
©©©ItBf, 19,6 g. (73 per e«a%) ©f ioliA 277-2S^ 
ma ©IjtaiatA. s©li4 ms :r«ei^%alli»4 ffoii t»«n^at to yteM 
17.7 g. (65 F®** e»»t) ailltag AI 2g7-
289®, A ®lxl«r® Bsltlag poiat vith aa amilssatle ®peeS»®a wm aot 
Ii«pi>es«e4. 
fg|ph«3t^l%telit1btl'qa »a& diethyl Caapbcmftta 
Baa I. A s©lutioa ©f 2,36 g. (0.02 ml*) ©f diethyl eai-^eaat# 
i» iO »1. ©f ©the? wai ni^t t© m utMrnsl sni^^sioa of 
0.01 TO1« ©f triphSBylttalllMw &el4 at -10®, alxtwe mm 
all©«»4 t© e&m t@ room t®i^ewttur» wllii atlwii^, ti«a etijwd 
at roott tmpemtwe f@r ©i» hmst* If vat po-ai«d ©lowl;!- into 
a^e©ut am»ttitni @lil©3^id©. *Sie ineoX'sdlle product was Fffiamved 
fiitratisii, ttoi. tl» tii»> %0yem mre sepamtftd. Aft©r if©©x7«talliiElag 
the ittsela^l# pyodaet froa %©&»«©» O.55 g. per e©»t) t«ty»» 
^•ayltia was ©fetsiaed, «©lt4ae at 2^®, 
f!m lifosjf ffo» tliis r©e:^stslllmti©a aM tli« «tM©7©al 
ex%T&M% tmm Ijydirolyaia wire ©o»Ma»d, asd dried over «Djrl®rite* fttr 
H hware; fehea tl» #olir«ata were r6amr»& "by distillation. After 
si^iifatii&g the tetm^ess^'ltin from lb# t^x^hesg'lditiii. W 
ei^tallimti©a ming earljoa disalfid®, l.HO- g. per i»mt) of 
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fytphftajritisfl-itMia ead i^QyogogBafee 
Btojt. A 8®ltitl©a ©f 9.7 g, (©.09 »!») 0f fspeshly MstiUed 
©fel^fl ehl©«fo«B«t« ta 25 »l. ©f iKm® aM®4 all ®-l ®ae« t© em 
sm^asloa eealaialiag ia©l« ©f at 
3F0©a ttapemtiuf®. lew, as im tli# wautita ®f 
witibi diethirl eayrt»©iiale, gimm tlie if@a6%im nixlmte, 
a p©«itit@ test eM.©2lde test) for eax>1>@» m&mxiM, • fbe 
T«aeti©a alxtwi wa® ®tlrr®A at r©©* te^erstmr® f©sp a feri®4 ©f ti«» 
ls©mr®, '%hm igj^relyased *itfe. mtey» sM tli® p»4a©ts mm isolated 
!» %h& 0am msam»t m ^seriM is the vemtim ©f t£ifl»ftB|'3.tiii-> 
litMtui with iiet^l ©aipW^at®. Mt»y fti?»t s^^atiag tit© predwtB 
fraetioaal ©j^ttalliwtioa fwa eas^ea diialfid#, «iA r«0iy«t®X-
li^ag t^em frm %©®sMiat, I.5 «. (9.2 p®r e®sft) ©f t«t»pliivltia 
gad S.l g. (51 i«r e#at) ©f fesxi^totaylditia mte ©Msiatd, sstltiag 
at S20«^22!® «A ^6-227®, iPii^eetlTtlf. la «®eJi ©aee, a nixtetr® 
3»ltls« poiat %fiih ®a «atli®atie 8p©ci»®a was mi ^pr®i«e4. 
other predwts eoald "b© f©iaA la tlb,© 2«iifiti©m nixtui'®. 
Bm II. fflhia r««etioa ma earried ®mt mdey e3E«8tly ^ sa«® 
©©Mltloas m jwaetlea i«8ei^1>©d la Baa I, with the sia^l© 
«ic®efti®» timt ^ fev@re®d qt&bt of aMltioB wa.« luitdi (i.«.) tli® 
0.0^5 0^ trlph®^ltialitM» sm^psaiiid to ©tlser was i^Uyed 
gifadmllj t© 9,7 g. C0.C8 »le) ©f ©tlsj^l ehleyefemaat® in 25 'al. 
©f ®tli®r. Aft©** iqrdirelysi©, fi»a©tio»&l e*7*tftlli2»ti©3ft, aad r©-
ei^st&llimtioa as 4e®©s»il!>©d la to. J» 1.6 g. (11 p©* ©eat) of 
13B 
aai. S.$ g* |>®r c«»l) ©f ]^xai5]hiea;rl4illii i«®re 
o^tfttaid, pteteet® a®lt®4 at sas-^®, f«-. 
la ® g u ®fe mm, a  b Ix Iw ® jnisllla® peiat aa aathoatie 
8pe.@i»an. wm a@t l»pFti8®t. 
friph^ayllialtttitew .'with -etlrl 
A solution of 13.5 g« (O.Of laolo) of ethyl leagoa.te ia 25 »1, 
of ottor ms iwided, all at oao®, to m. etl»:^ial susponsloa, of O.Cfeg 
»ole of tiipliosifltiBlitMiiffl «fe i®oa tos^ratwo. reaetioa »ixtui?e 
Kfas stirred at yooa tos^wtwe for a period of lioars, Jiydrolywd 
with afoeoas «a®aiiia elilorldo mA flltorod. ?&» or^syalc li^er was 
sopttTfttod and drlod oftr oiJleltBa gmlfafee for a period of 2H- homrs. 
Bi© solid iM.eh i«8 r®eov«i»d after Ji^drolyola wa r®oiT«t«lliaed 
fr®« 1j®az®33i« to oMaia 1.2 g. (S per e«at) of totri^hea^ltla, asltiag 
ait aiO»2S2®. ifter ixjimg ths ofgaaie lsi^r®iP. it m» c^etaferatod 
difltillfttioB, tte f«atdM mM digested with 2p al. of f«troi«mi 
•thor {%.p. 2|-3S®), mlL filtoiwd idill# kot, fbe raaite® mM 
fictionally o*y»tallia®d fr©» eaTboa d4«ilflde asd the protoets 
reerystalllaad f»®* Imnrnm to oM&ia 6.3 «. p®r e«at) of feoxa-
plbe^lditia asA m odditiou^ 1.5 f* eeat) of t•tl%^l«^$^lti&. 
Wm pfodnsts isolated melted at »-23Q® mi. 220-82^, respeotirely. 
fie total yield of tetraphaayltia was I6 «»at. A Biattwre aeltls^ 
point witk m. mtbtntio i^otea laade witli. eaob prs^taot isolated, 
«»»d these »ixt»re» aelted i^^otit d^reesioa* 
*1 
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Bljttep® wa.0 rtlewtd I® mm %@ tmm te^ts-atwr®, md. wski 
h^aPolyw»4 with mttf I t&i tk^mms phm* s«^airat#4, gsA tli» 
lagiir wm mtvmt@i. irlifc 25 »l, ®f 10 par •©ti'Bii 
h^Ayexid®. fh® ei«bitt®IL m^amms soiullea m® with eM%®a 
diexiie, ftat f&isiols "by e^mml @xtsw%i@ti, Miof 
aQi&ifie««i«xi mlntim, ^9m ms oH&imi. ^.5^ IS* 
( f $  ptr seat) ©f earmd® Balitjfli® »8iA wilted l»0tt«®a 
f*oa mt@r gave H.IO g. (73 Q*nM) #f pnw aeid 
A Kixiwe Miting point wi^ m m^nMic 
speetttda litoiiid BO Ampmrnisim^ 
Wem T&m^iQn of o-.%y«opto«ao3. wllli g-lmtyllitlitta mM lairesti^ted 
©ajlitr % usiag mmwtn^ @sei»r ©f ftdditioa. Aft®? 
cai^emtisa ©f ^ preioei, 1m ©"btaiaed a $7 ,]pei« ©eat yl®M ®f 
aeid. 
'fflT»Hiiliiiiiiii..iiiiiii.iii..i.iJi. .111.11.11,111 mmriiininiiii im Wilt II iinii iiiiwiiiiii iiinifffliiiinn'f "r -[iiiffriiiiniT-riHi[nir-f--f ji'ri--i-rt|i'"ii 
Ba® to til# 3P«latiirily M#. e©8t of |^lj»is^Si®a©l, It "baeaaw 
AiaiwAle t© att«apt haltgea-aetal 4at®re®aferstQa maiag tfc® 
f® ft o®ld, i«il stlrted s®itttt®a @f 12.i5 g. (0.1 ®b1s) ©f ®-
to 5© Hi, ^©£ ®ttos' ws »ti®d » aoliitt#® ©f 0.2 »le ©f 
ta 195 nl. of lft®F % %ams of «tl«flag at 
wm t«nperatw«, the i^Mtiom mixttty® mM pmmi, iat© a sluiTry ©f 
solid eatte dlesii® Im et^r. mmn e&s^estatioa px^tet liaui. 
t§m t«^tmltyp©, il ms idtfe mM»ti afa«©ms 
fhsJte was s«#«»t»d, Mi. %h® ethsi^al l^r mm ®xt,nws|®d idtk 50 
al. ©f lO.psr e«al »©dte« hydy^ide s^lutto, IRtoi ©®i&iMd ftfoefas 
®3etme% ms with eax^om dioicii® jps aM tk® |il»ini®ls 
s®pai*at«d hf Wtm tta® elbersal 8olu%i®ft, 
•tb8T® was ©Ma.lasd I0»f g. CiJ.l p«t e®at) &t «»Aloy©|ilbia0l, 
mUim 30-31® »3ad l>©iliia€ a% 21^1®. After &eidifiea%i©m of th® 
^|Wous layer, 10m ©as%0sylie i^id ms iHifflOTred 1>y ®tfci!j«®l •iKMTmtim. 
fhere was oWmia«dt 's^sr ysaoml ®f %1te • solirte*, i,l g. iy$,% p«» 
eeal) ®f a-wleti© aeid l^eilSjag »t Igg-li?®. 
X& a 8®e®md eaEpsriiml ®ft»ied out miliar eomditlofts idssatical 
%0 thas® dsscrtled a%ot«, wilh tli® ®xeepttoa tto.% tlie r®«elioa tia® 
m» e3El®»ied to 12 himrs ®.% mm %e)^«-r»tere liefow earljoaatioa, 
essca^iallsr to® ®®»e results mm o1>%»iB»d. lo ^l^i?03!^"b6»aoi« 
®eid eomld l>e forod ia tto® i»«««li@a aixtw® ia ®i%h®r ©us®. 
»»B3^aopht8ol «ad j^lmt^llithivn 
Baa. I. .Sl#ly «1. of jBSJ. ©tbetoal solmtion oontaiaiag 0.08 
aol® of ^%aiylli%biiia ws adj^d to a. cold, nell stiyred solution 
of 6.f2 g, (©,0H sol®) of ia 2g la. of ether. Sh® 
waotioa RisElw® wm atiwod at. v&m te^rat«r« for f Moara aft®r 
tie additioa luid "tota eoaplotod, m&. tk®a 'pmmi. iato & solid oitf^oa 
di©*:id6-«tlie? slwrf^f. flie ea3rlo»»%«d mix%wm was allowed t® eoa®- to 
ms. 
mm a»4 wa# witlt mMer. afE»«tts phas® 
wm 8®p«at«4, md. th® «lher l$^v ws •xt»w»t«4 willt 25 »l. ©f 10 
p«r eeat sediw® fli© e0»1ji»i4 $,^mM ^}mxm ws •atmrnteA 
with eaf%®B m e & llie ^#»@l9 "by ettoBwisO. ®xti?a@ti©a. 
Aft«? sstliMf^tiea ©f th® &ifie«a« ®@lmtt©s, 2.T1 g. (% p«y ©l«%) of 
|u!if^ir©3qr'b®ai^te aeSA, »iltJj« iil Ifg-lff m,9 ©"blaiatA. A aixtms® 
Mltlng iA%k aa.. autteitti© tpaelMii n^wed 19^ d«pifes»te. 
Ite II. Hits «m iiffefsd f3p«a %h» ism d«8©rl%©4 atstev© in Wlal 
tl«s »-.fe,ws»]^®a@l imn »4i«4 t© Wm 
Bi3£tmre m» i«©rkea la tlm nam ammv %© |d»M S.2S g, (Ho per ©^t) 
©f ©jmAt ».^^ii|j»ay'beas5ol© unit, wiltiag et«r l&« r»i^ ^ 1S7-153®. 
aB«r3^!italliwi,%i®a fmm nsfhajaol-mt®*' gav® a prodwist aeltiaf at I95-
191® %fci0ji th®«et a© Asfirtssloa i^a & »lxtwe swl-liiig p®iiii was 
takan wifh m mihsmtie speslnea. 
M mM f§waA i& the ease ©f the •ortli©-ls©a©i', of ^ 
itelrlli^Mua to tli« pii®»©l mm m S©»i^t yieM ©f lii® ©rga®©-
mtellie ^iqpotiaA m» ia&lOateA ©«7l»©aatioa rtwolts. 
Pyepa3P»ti©a ©f 
PmparmtiGu of %riphenyl-ia.^^rt»0xg^fe«i^l%ia' 
'r I • - V .1 f : -. •• 
fo a e©l4, *®11 f%i?r®d selutton of ^5,5 g. CO.206 «©1#) ©f 
^"bmmplmml im & al. of ma »M®4 ilO rt.. ©f m elMtreal 
^ 4 1  g  ^ $ i 
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a® |>*«f«3fa.t4®m &f ^ emrUi. 
mM "by ®88«»tially »m» siy©et4w m wm m»«A f©r %&« |ap%a*i»,ti®ii 
®f 5® a *«13. ftlijwut toimtiom 
% g. (0.^ i^le) ®f ||-%3ret!»]^®Ml i» 100 lA. ®f elMr v m  aM«d ^ 
id. ®f HA s@3.«li0m 
fl» .r«a©ti^ wtstee# m» itiwed mt t&m ©ire»i#it. A 
6®i-a%l@n eoalatolag O.i »el® ef nagasfttttn ibi^nide 1» 
®f etlieir ms Iii6» a&ied, ttd tke Blx%«r« itm stlx¥«d 
ftl rtdii fm m addi%i®ital oae-telf hmst, A s®imti®a 
3^*^ &» (0*1 ml«)) ®f dlelilexldt ia ^ «1. 
@f elhtr waa aSied, «id %bi nm b®st«d at tlb® r«fli£c 
l®ip«yatB3f® fet a. |»®rl»d, ®f 3 toeeyps. It was tfeea Igrdfolyswd Ijy 
T ^ m i m  i t  £ & t ®  e a  i ® ® * ® ® l d  s ® i u t i 0 x i  o f  e l i L ® r l d ® .  3 9 m  
®irgttie mm ti^^amted aavl dried otvx' s^fe^srous sddiazi t^iat®. 
Hi® •tliei' ma imm-mi. ^ diitil3.att®mi mA tb® resi&o® wwi di|giit®d 
^th 100 wX, ®f 15 p«y ®®at mihmofl, M%»t tbe 8®1«M®& Ml ¥®ett 
ae>®lod, tlM iMltei^l %riiA ®a2Ni3M.lr d®®«ated ®ff. flie ®il nikl^ 
i»a®ia®d mM e*y«talli«id fvm a mixtfiira (If5) ®f 0hl0jrof®3f»-
f®tr®l®tm ®#^r ("b.p. 57-?0®) t® ©Istaia If .6 g. i0r e®at) of 
erad® diptoii^ldi-^ii^dt'osq^^j^ltta, aolting Mtnitea ISO US7®. 
i^t®r f«e*ystia.ll«i.ti®a fmm p®tjf©l®«a «tfeer ('b.f. 57-70®)# 16 g, 
(35 eewfe) ®f fW» dipfceii®^dt-^^T®3ss'l^i^ltia w®« ®1»taittid. 
Wb®ii lib.® tei|}®mtiir® ®f tit® iwltisg pilUat Mtk was zmis®d at a tat® 
1^ 15 
©f it Aegreses p®r fee b ®1I®4 at 201-203®# All® iitoia 
the pf tiie Ijatk ms ralsei at a rate ©f Qm i»©pee per 
aiwfe®, Ito 'pmimt »elt©4 at IgS-l^O®. 
MAI. Oftled. f©r S§.i5. fe-o^! Sa, 25.g2, ^,«S. 
Ft^garfttien ef pl»^ltyi*^]^pt»&3gy^»if'X|i» 
&« ppapafatisa ©f pheai^ltPi-^-i^tTOX^feftarltSa m» ©wri®4 ©at 
U9in|[ «8S«alliki3y tke sttse Bi-aistioa ©©aiill^as as was Ae«@irl%«d. fox> 
th® pwpmttitlea of 
f© a. ©©14» tiwll stil-ysA 8olmti®» ®f S5 S* (0.62 ael©) of 
^roaopfem©! ia IfO »1. of ©th®* wm »&&.»&. 9$5 al. ©f aa eti»?«al 
solmtioa ©©atiialsig 1.2^ »©l©s ©f oad %i» i«a©ti©a 
adLxtof® m» utijemA. at i?o©« l®^eralw® ©v»i%S#it. ®h® yeimltiB^ 
litklm »>-l&tM©|tea0l&tt was ©©nwrtM t© tbi o©rs«sp©ad|ag SirigaATd 
i»«g©at toy l*«atlag It with ^ »l. Qf m ©tkereal 8«lmtloa e©atataia<g 
1.3 ®f aatydjfoas »ap»'8iw® lirofflit®, acnt-haaf hmr lat©r, 125 
«1. © f a  1» © B s » n #  •©luti©a ©oatfttaiag 30 g, (0.10 jb®!®) ©f ^©i^ltia 
ma adfljeA. MMv ^  Iifars of toatiag at th© r®fte 
teapfi.i'atw©, tlto iwaetlea miactur® was Ib^'djrolysait % pottrja®. it iat© 
m ie«-»«0l4 eelmtifia ef aa«»ait« ehloriA©. fl® ©rgaaie l^®i? «a» 
®»p®rat®4 aafi. 43?t«d for 2H liouys ©ws* ©aleitw sulfate, fh® ®to®* 
wa« s««©ii^ft diitlllatloai %hm tfc® %r©»tt# us.® i?®so'w4 
at 50® aa4®r Tt^mm€ •prm.mm. Tim y«sttltiag ©il m# ojE^rBtallla®!. 
fifo» & (Isl) aixtar© ©f el3lo3P©fo*«-p©twtl«Bffi e^0:r ("b.p. 51-70®) I© 
l%€ 
©Main 23.5 g. e«at) ©f efnia 
w»ltiiag^ Q-nt %Tm ?aa®® lto-1.52®. li«o reei^slallimtloiMi tmm 
Ute faa® sqI-tohI p&iv^ If ,3 g* C^.5 P®3P ®«»t) of th® |«w@ pj^daots 
mM o"blal»i4, »slfeiag al ^3-20^, 
Aaal, islet, for Sa, ^,fg, loaa^t Sa, 0^.93, 2^.f6. 
Breparation ®f tetra-a-»lsrto»:*yph®^ltte 
1. • I I II u iiiu.i ir-ii-Tir.iii-. n |- y^-T—n-r - iv- -it-- ;• • "t • |rr'fiin i -f-i i-'-r 
to ft eoM, yell stirrtA s®lallo». of 52 $* CO.30 »!«) of 
teooK^plumol in fD »1. of othor Wftf «MiS& ^ aX, of m otMree.! 
solmtioi, eosiftiai^ 0.^ nolo of s«a0t3«a alxluro 
ma stimd a% mm » solution eoatai&:ib:i£ 
C@.05^ M»l.«) of aii^dvotui tlii(If) oMofito, 4is8oXf«d ia 100 
lA. of ^asmi, mi aiijeA. fbo rotaltin^ s«i«peii«ioii ms l^Ated at 
II® mfim tei^jpatay® fo* a fottr-lMwr porlod, m& l^rA^roSir^A 
powlag it toto m i«»-eoM solution of ass^nitui £^l4»fid«. &e 
m§m%^ mm s^aratod eat th» «f»i0as l«9'oi> ma extracted wi%% 
200 »1. of otitef, fli® eoAiaid orssaie wm 6x1^ for 2% h&mn 
ov«r #ftl8ii» wnlfiitte. fbm eti^r was rosnoTOt ^ diatillfttiom md tJto 
^•bmtyl l^rowid® was rtaoirot ^ distill&tioa ia mono, fho MftOk oiS^r 
r«8id«® wm Of^talliwd froa ehloroforffl-potroloiw otlttr C^.p. 51-TO®), 
with, di^ieiO-ty, to ©Waia 1^,0 g. p«r otnt) of or««lo totra-g-
l^di^:i;^l^:^tSm« Mltii^ %ot«»e» I70 bM. le3r7»talliza,tioii 
from a *ixtw« Clsl) of ehlorofoni-potrolwo® other {^.p. 57-7©®) .fism 
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with £~alt«il>i«>,zgii«Aia»itiiMi flw'bog&te 
laa I :CAIt»3^ted). fli® proes'te® m»®ft ia thi® j«&etioa did m% 
differ esseatlally fro» that d«feri1»«A previottBlf for the reaotioa of 
£-l»»@heft»»0diaswaiia«i flmehorat® with triphe^l-iB-Oigrdiw^i^hearltla, 
froffl the r®««ti©R ©f ^.^3 g. (©.01 *ole) of feis orgMiotia e^wad 
with 2.57 g. (0,01 aeXe) of ^»itroh®awa#di&s»aii» fli»h®rate, 
g. ©f erode i^terial -wm ©htaiaed, melt lag het.weea ead If 6®. 
Ifter tm reerretellimtioae, the first fro» ethanel @ad the seeoad 
froa ehler©f©3m-.petr©leii» ether (%* p, 57-70®), it.09 g, ($2 per eeat) 
of the startiag @»teri«kl (tripheayl»»-I^TOxyitoe«^lti») wa* reeowred, 
»ltlng hetweea 201 m& . A aisctws fflilting p©iat with att 
Mtheatic 8pBisi«ea ehowed a© depressisa. 
iXthott# triphei^l-a-diwithp,,«»iao:^i^ltia ©o^led readily with 
suhstltated heamaediasneai-aa fludhorate® pfod»ei»g a»-tto dyes, 
triphenyl-^^ftroa^hex^ltla weiild sMit :^s©t with either ^-hroa®-, 
j-eftrh©3(y-. ©r jt-aitroheageasdiawai'Bun fl'aehora.te mider aaalo^iEUi 
eonditioas. lastead, »s iadie&ted ahow, S6, i9.5 P®** 
of the 'atartiag wtterial was reeoirered. 
As a rtde'^^ aro»atie Msiaea ©©nple with diaaoaiw oei^ai^e 
heat ia the pH rm^ of 5*5 7 lAile ptoeaole ©@ii®le heet ia the 
351k . H. Sraaders, "the ireaatie l}ias©*©©B|^aade aad fheir 
fechttie&l Applieatioae", Idwerd Araeld aad Oeapaay,- Iioadea, 
pp. 72, %0K 
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cyyitallized with, difficwlly 'fj»» :^lhaaol i© oMaia H.ll g. ©f 
e«Bi.e stajfliag aataifial aelttag IJH aad IJ-g®. After r®-
ejystalltfatioa first from ethtg®©!, thea ttm 
©ttot@3r Cfe.p. 57-70^) finsdly ftm eMorof©», 2.f0 g, C67 P®2P 
seat) of r®l&tiT®lgF par® triiii«®iyl-^^dr®a3?|jlMia0rl4ta mM oMaimod, 
»«ltis^ T>et«8ea 201 asd k •Jjctm'® atlllag poi»t with aa 
»t&®atie spoeia&n wa® a©t d®pp«8s«d. 
Aga,ia, ©a e©ac«atration of tfc® isollssr liqaor, m y®d ©il vm 
©%iala«d tAiieli gaw a fOSlti'*« ftmlitatlw test for tia, "but w%Li«^ 
rttisted ftll atteipts «sAe ffer fmrlfioatioa. 
fw faetor® t«nd to iadieat# that tfe« ©o'^liiig reaetioa "beti^esa 
tripljesgrl-^lf^roaqfplieayltia sad s«h«titut®d ^©azinodlaaoataa 
fluo1)orat®t is fawred 'by & hi||i«r pHs (l) ti» repeated r«©tirronc« 
of a r«4 oil, aad (2) tlia e©a«i«%®jatl|' low»r yitld of tit® starting 
aat«rlftl r«eov®r«d, 
®i.« reaotlott wis, tlt»refo.J?«, r«p©at®d at an oven hl#er pi in 
the hope that tMs i»ireft«« in pH miglit f&wr tit® fofaatioa of tk« 
desired produet, 
2--Broao'b®a««ae41a»Biwi flmo^orste with potfetsslaa B-trii>l®i^l-
* 
A solmtioa of ^.^3 €• Co.01 s»l®) of tri^«»jl-54iydro35ypfe»i^ltia 
la 100 al, of dt©3EM« was plaeed ia m ^0 al. ttoee-aeeked flask, aad 
0.67 §- (O.Ol aeile) of 05 per eent potmssiiji hytwacidii, dissolved in 
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m% its iMltiag p@lat. 
protet o%tal»e4 tvm i»riftefttioa of %h« fimt f*««ti©a 
ms a»idlfied f@r tin eemtcni. &@ rsffults ©Maiaed -w@.r« (^asidvr-
®b3y l©**? %bm Vlmt ei^eltd fei- t3d.pl»ei)yl~5-1^4r©ay-2»(H'-'by0B0» 
:^«^las9)^i^ltia, la f«6t, 1^® retalts elesel^r «^ps^*Sls«,te4 th® 
TOlm® c»leiaat®€ f»T ti'lpfe©i^l-g-1^43P©»2r-S;,^"bi8C^*-l»»®«^fe®Wlai6)-
idie^ltim, tlBf©i'tttaft%«ly, tiww m,M ii®% ©ae-o# ©f tlii® pjrodwst 
available far ®%iu©tmral stadlei. 
iml, OftlM. f©y ®3g%»r#|}.%Sas Sa, 1%M. 
Sal©t. for O^^lg^rlgOSas Sa, M.|$. forais ia. IK^, 
l§.13. 
witk ettel <&l©i»»se®t&te (Attei^led) 
- -ri -iifBi 1 i iiiiiivi iiiiirnr rii|-t'**'"i'>Ttii niniTi nrr •iiirfT m i i i--|i iiii iiinnriifiiri 'n iit i iirnii-|ii 'n n •rmiiiiri'iiiir mi r iim i i -in i ivni i imi |iiiiiiiii i-itii-n t- i it i in •-
A f0luti@a e®at«.ittl»g 6.6 g. (©.015 ®©l®) ©f trl|ife<M^l-^ 
^dMfjt^lifByltia aai 5,6 g. Co.C^5 »ol®) ©f <^lor©®isel»t« ia 
12© al. ©f stosolute #thaa©l ma ls«at«d at tfe# reflaa: te«p«ratwp® with 
stirriag. a®m, 36 al. of alteelufee etitea©! ©©ataimlag O.OI6 a®le ©f 
soAiwa •thoxia® was ai&et 8l©wly. Wmx hmra later, 12§ «1. ©f 
ettoiwl was mmf0& distillatioa. the jwactioa aixtw® w»« 
!^t]»l7s®t wit)i e©ld mtffmmn amontma @U©riS®^ %lm |)i!©duel 
m.9 separated I®- filtratt®». Mt«r reei^Btalligatiea fr©a el*lorof©*p« 
3.6 g. (5^.5 e.®at) of erai® triplieiiyl-«-^to©3^Ss^^fl*te wa® 
©%taitt®t, aelttng tj«twe®a ViJ*Wo^» le©iffgtallimtl©M fro® ©lilerofoBB 
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RM>pitrft%t©a ©f Oyel©ffiat®Ai«i*rl BtifiTalltes 
P3p»patmHt» of cyelei>giligittiiwi»i«Ba8taa 
fe & solution of Q.33 mle of t^Sas^iosiw Ix^ai&o im 
i^wix|»&lo3r 500 #1. of ETT.«y MIS gAAtt 5C30 al. of m&. 
lit# ollior ws» mmr»& iistillatiom matil toiq^effttmre 
60^. fhls tther-1Niiii«B)i solmtion of otl^lai^esitun hrmiiM was tk»a 
eoolod to foosi m& & solmtloa of ^.5 «. (0.37 wsl®) ®f 
^olopOAtikiioao'*' la 100 bOL. of loasoi^ m» aided dre^vlso &mt m 
porlod of oa« temx*. Mimr %lm initial foaetioa hxA sm^sidod, tko 
aixtwo vm Isattd at the roflipe oiNirai^t. ^ 
followisg Mfmiag f^it z^eaiotioa aixtepe a moip^tiire Color fest 
I» itei tbo oolor test ma itak»m ia lite msuitl 
Boaetion of erQlgpgatadieflrlagMPosim hmmiM with feoazoi^toBoiio^^^ 
pi«8«a0o of t&ls erpi3ionitAlll« e&s^mM m» estftlllisluid 
tbirou# its n^aetioa vltk leaMiphtao&o. 
'''Oyel^atsdioas v&s prepared % daitrootivo distillalioa Qf 
di«^lope&tadi«»i tkrou^ & fraotioimtii^ eolwi SO x pO m. paeked 
villi glass 'b9»&s. fho s^oeifor ms faisleed la ie«, md tl»i distil-
latioa ms ottrriod oat la a Mtro^xi Atmsphfixe in or&sr to Mainizs 
tho diasriaatioa of tlit pwdwot. fhe ttm%lm lK»ilias ws 
eollooted ^ usod iwi«diat®3y ia tMs roaotioa. 
Goartot, Aim. cMa*. H, 71 ClflS). 
tfilldaaoa. ?. L. Famsoa aad f. A. Oottoa, J. i»» £|2S£" 
Sot., 197© C15^K "* 
&sdy aad P. t, Fgasoa, istw. I68. 1©39 (1951). 
igi 
fo 0,10 ml9 ©f 1ir®»i4e ia 100 al, ©f 
l3®awi»e-«ti«r solmtiea nm adteA m g. (O.Xl »jUi) ©f "mRrnphtfrnm 
4a 25 rt.. ©f 'beaseii®. fh© *©»eli©« »ix%«upe mi stirred at mm 
l®^ratmre for li^wrs, th«tt p@mr®t lat© » slmrsy of Diy le© asi. 
©tk«r. After eftr%©aat®4 ttixtwe had eo®© t© rooa t©%er«tiir« 
it mi liydrolsraet *itJi witerj ^© a§tt®©» li^^r *a» s«p8trat®i. aoH 
the ethereal l«®«r ms e3Etr®©t©d vtm. 25 al. ©f 10 p©r ©©at ©©ticM 
ls^4r©xiiB. After dryiai ttie ethereal f®r h*>«rt ©ver sjajytem© 
s©&t80 TOlfat©, tM 8©toti©» vm e©»@©zitrated «ad tki reavatin^ ©ipa®© 
oil waa erystallissd tmm 25 95 P«3P ethaMl to ©Maia 12.13 
«. (5^ per eeat) ©f dtpli©:^! 3Wlf«a©, aeltfcag ©wr the rang® 71-7g®. 
After ©a® Wiryttrf-llmtioa fr©» ©thaaol 10.7 «» p»twt wai 
©TstttiaeA wsltiag at 7f-gl®. A aixttire aeltli^ poiat with m 
@athe»tie ^pe@|jiem v&e not &%r©ss©d. 
fh® eo*M®id adorns i^a«« mt acidified with 5 per e©at lqrd»9-
(!M©ri© ^id» axtrftet«d with ether, aad the ©thereal. ®3etx«©t dried 
for 2^ homrs ©ver ealeiw solfeite. Oa e©aeeatr®.ti©a ©f this ethei^sd 
extraet, a® Aie^lefeatadii^ldiearhoxylie aeid i»a ©htsiaed. 
^aetioa of esrelepeatnAiei^laa^eaiw hroaid© with 
la aeeidag mm iafonatiea ©a the sppsceenM failar© ©f <^1©<* 





















1 1  
















I  ®  











°  - :  
I  
I  ,  
I  ^  I  i  




I  S  
p *1 St 
;  i '  
I  !  I  
^  I  g  I  S ^ ® t! H i !  
« 
<% 











^ & § 





?  1 1 1  
. I S I I 





fable Ig. ^ mUMiimm. tiM f&t 










1 oM 3-^ 15-.1S 
1 QM 3J^ 15-ii 
3. gM 15-ii 
1 0.27 3-^ 16-10 
1 0.10 H.5 16-11 
0.5 0.0T5 ig-lf 
0.5 0.05 6.9 16-20 
0.25 0.025 9»lo 20 
0.1 0.01 > w > 30 
^eB0eatr&llea e3cpx«ss«A i» per eeal •sltttiea in Im^iiiR. 
expm»mi. i» ml^s pm liter at i3»lieal«d l>y 
titratiom with aeit. 
^cl^eata&it^li»^«iiii» l^rmiAe ms eMMi. SOG »!, @f as «^afaal 
s©Xm%i©a eestaisiag 20 g. CG.05 »©1«) of Iriffeeaoyltta, ®(fel®*ld8, flbes 
atetiM?® mm at %%» reflm lei^aratet® fer a p*x>i6&, 
moy»&, m& j^rel^zed villi iea-^M Aga»@«ui mmnlm TbM 
afaeeus m« se^rataA aal •xtraetad vi%h ©tkej?. ?fe« etibiaaA 
ettereal extraet ms dried @mv #alciaa Bolfate for ^ fe«rs, filtarad. 
3.61 
BS& eomeeaimttd. fbt ©il e%la4ae4 w a s  &i^si«4 witk 100 *1. of 
p©%#©l«a» «tb«* (%.f, 57-1©®), fil%«3P«4 »&il« hot aai eooled ©a 
le«. Oa ooelii^g, this •elmtisa ft®f0«4t«4 l%,l g. per ei®.t) of 
©ST9i« fjoSMfit atltiag over th» of 117-1^®. Jftoy two ?«-
e»y«tttllii»tl®B8 fifo® poti^lw* ether {1».p. 5f-?0*')» T*00 g. (33 
per ©eat) of relatively fnuw trlphess^l-l-^^elopeataMeflrltlik nai 
©%tala«d, aeltSag At 12^-130®. St^ssfaeat foefystallimtloa of thii 
ooi^imA ttm ethiool gmm- & f xtAuei Mltia^ at 123-1^® ihleh was 
14iatified as •bl»(tylph»ii@rltiB) oxldt*. 
Baa II. fhe sslatlr® ««© -with ihiifli the pyotaot of this reaetioa 
«aieifiieat ^rAvoljrtie sate it ftesiirable to i^^&t t^ reaotioa 
sat to «f@l4 ^eratloa# iawilTlag th® use of mtei*. 
A iolutioa of 20 g. (0.0$ i©le) of t:dl|il«arltia ohlortde ia 200 
ad. of etlbex* vm «d4e4 to a eolmtltoa oontaiaiD^ 0.1 Mle of 
€^olop«ata4ie |^j«ig8et3syB t»£«tiii4e ia 1@5 al. of m nixtwe of ether 
aaA heazeae. Mter hoatiic ira&otioa Mtiaetore at the i«flix tea^er-
ature for a fowr-hoar pirioA, it m,9 eoamatrated to % hein^ ®alt-
la&eaed-paiite %- distillatioa of the iolwats. I&e faste vas di^ieted 
twiee with SOO nl. portioae of a (1:1) id%«are of leaMoe-petroleaa 
ether (h.p. 57-70®) aad fllt©«Ni4 All® hot. After csonooatratlag aad 
oooliac the filtmte, thex% me ohtalatd 17.H $. (i^ per oeat) of 
trifheayl-l-i^l^ataAleisrltia Ai®h Melted hetweea i;^ m& l;^®. 
'^ Sm *tripl3#a^l-l-c^0l©peat«di8i^ltlto withwater^, p. l€^, this 
theeie. 
162 
tuna iwefystallimtieiis tvm pnlTol&m. 0%h»r (>.f. §7-70®) • 
"As g. (7i*5 I®* e®att) ef fsw® prodmst t»« oMaiset, wtlting al 
130-131®. 
Boa III. lsm»p% i&t tlM> 4if:Pe»eii«« to th® Mim ©f the swa, tMs 
r®tteti©a 4ii mt ««8#atii^l|r tmn tlj® pif«pfupatl®a, iirelatlea 
«ii^ pmrlfieettloa pFooetee mmrtheA im Bum II. Vvqu tte roi^tioa 
©f f. (OA »@1#) ©f tiPipteiylttm «ail©rl4e trilli 0.6 jm>1# of 
liFonid®, 1$9 g. Cf6 por eaat) of ema© 
pTOtmel mm ©Mai»84,, aeltlag 123-121^. Mtar %m ?©-
©rystalllmftlon® fmm f«t«il«a» ©tlior ("b.i. 57-70®), I3I g. <79 P»3p 
e«»%) ©f relatively pm«i proAwBt was ©"blalast, aaHtiag at i;^«131®. 
la &nalj%le»l sai^l© ms oMai»@d "hy m a&ditioaftl 3re©x7s%idliz&tloa 
froa ©at1»©a tetraiMori&e. IS® pyoduet ©Maiaet w»l%e4 0.% I30-I3I®. 
M»X. Oalei. t&T C25%5^»« Sa, 2S.60. l&mAi Sa, 2g.5^, «.70. 
F.g©para.ttoa ef Mi^iylAi«l'-eygl©i>©atg^tai^l.tia 
?o teg of am elfe©*-%«s»a® solmlioa of O.HO *1© of eyel©* 
p«»ai.i©a|'la«gaeslta wm %&&»&. 3i|,© g. (O.IO »®1«) ©f 
4lfi&l@rli« ia 200 al, of ©tisijr. ft© aJatfrw© mm lieals©!. 
at %lm reflTS* %«np©ratm3?® for a. perIM ©f i|S feoo*®, aial wi* tfe«a 
pouret slowly lat© aa l@©-eolt aolutioa of 5OO ml. ®f 10 p«r 6«afe 
»nmaiam (^lorit© with ©tiziriag. orgsai© l^©f w&s aepsprat«A» 
azid til# aufueotts Isg-er w«» ©aEtraetsd witk ®tk«r. fti© (S®®1»ia©4 
li^®r mM tfeea 4ri«4 for A Tamaa over ©•lct«» «alfate, fllteyeA, ®a& 
163 
e@wtoatra%«A. oil vas tisgdlved in a ttliaiMW 
p®%wl««ii C'b.p. 5?-70®) aa^ all0w®4 t© e®6l. flMi ©11 idiieh. 
ssfarAtAt mM m&A.nmlr&& la m exeats ©f 1&1« tolvent etti. Ito 
»olmli©» allowBd t© ©wporftt© la all*. After a.ppw»xi»at«ly tm 
m«lk» %lm s©lmll®a hmA •ir^oratet t® 4fj?a««« le»Tlng "beltiad 9 g. 
©f f6ty lerm p3rJ,««s (jMdttag 1>#t«©en 11$ mi lli®) mik k $, 
Qf & taf. f&i ©jyst«l8 mm r®«nr®A trem I&® tajp wilk f©r©®pt aM 
ipa«*f8titllisai4 from a aiat»a» ©f hot pelr©l«s» ©Ht#* C^.p, ^-70®) 
t© ©"btaia 7-1 S* (l6.5 f®3r ©©at) ©f » pwiwt i&icii i»lte4 at 119.5-
120®. fta aaal^sl© ©f tki# pipodwl r©imlt« mm h^iimm 
1.7 «a& l.g p0r ©«at l©i»r than Ih® v»lwi oalealatei f©r dipJaeayldl-
l-^elop©al«i.i«syltto. 5l%i9 iafr»s^4 Sf«©%»«a of tM« ©©mpoiiaa »how®4 
th© stbsoae® ©f a %aal ia fegloa of 11-11.% iitoieli w©3p« pi«©©a% 
ia all of tlm «^©l©pea%fiAlei^llia derlvfttives, m& ©©aii«:r»@l|, & 
imiT §tr0ng ttoaxp 'band was pxtseal ml 6.% ia speetnm of tJiie 
derimtiT© n&iob i© &%seat fmm lb© ©peotra ©f e|rel^©al8di©i^ltia 
©©a|»©iaj^s. 5© rea«©aft%le etmotmr© ©©mid 1?e vriltea Mr IIlI© ©©apoaad. 
toal. Oaled. f@r Cg^^Sa! Sa, feaad? 8a, 27.67, 27.12, 
2? .76 
Praparatlea of diplMiiEBrldi-l-<^cl©p©ata41eByl%ia 
f© 115 ml, of aa ©©latioa ©©alaiaiag C.l »®1© of 
^cl©p«al«di®iVl««®ft®8ittii IjroMid© ma «MM $.7 g. (0.0^3 w>l©) 
dipli©airltia dlAlorld© dissolwd ia 100 id. ©f other. Sai r©«etl#a 
mixtum was l»sl®4 %o wfX« lielt a% lint refltoc 
tei^eratw® f©r lH^komfs. 1% was tlms e©a®imtrftt«4 %© m Tmmf sall-
lai.«a«4-.p*»te ly dtstill&tton ©£ ^ solveats. Vk» pAsI® was tlk«a 
digested twiffif with ^ nl. fortioas ©f a <lsl) aixtwp# ®f 
f©t3ml«iwi ®tlte3P C%.p. 57-?^^) a®^ :ftlt©ir«i. wMl® Itot. After tlMi 
sQlYsmts haA %mm. vmmi. &t 5®^ rtftcueed pressure, th® r«titi»i 
Wits i-inmlmi. 1® a ©f hot |Mit3role«a ether (%.p. 5T~70^) «w8. 
eo©l®4, first 4a a, refri^rater, and ftaaWy ©a a. %loek ©f Siy le®, 
to Q^tala iO.7 «. ©f erode prsityet «elt^ lietweea f7 101®, After 
ricrrat&llimtlea, first frm pttr®lea» ®tb»r (h.p. 57-7<5®) aad tliea 
fre® ©arlbea tetr®^l©ri4e» 7.1 g. (70 per e®at) ©f fare preset was 
©htalaet, iwltiag »t IO5-IO6®. 
Aaal. Caled f@r S». ^.%5. f®«ads Sa» 29.50, 89.5^. 
Preparfttiea of tri-l».©yel©i)eat8>i.ie«rl3^gjrltia 
f© lal. ©f ®a etlwir-heawae aolmtioa ©©ataiaiag 0.3 »le ©f 
(^©Itpeatadie^flttgi^esiw Uronide utm added I5.I g. (O.Of Ml®) ©f 
pbiarltia trietolorid® disselwd ia ^ »1. ©f hea®ia®. After 100 id., 
©f ether had h«®a added» th® reset i©» «ixtwe was he»ted at ^ 
reflME teaperstare for I6 hoars, thea ®©E«seatr«tt®d t© mm drrness 
aader redmeed pressure, the residue was digosted ^ree times with 
200 ml. portieas ®f petroleaa ether <h.p. 57-1^®) and Mi® iaeoluhle 
ffiaterial® were reao-yod ^ filtmtioa. fh® titrate was eoaoeatrftted 
t® 100 »l., thea e©©l®d t@ -72®. Aft®r th© «>lveat had ho®a reaoved 
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50 aaA th® produefe first tkeii i^oafeajMouilj 
fir® attfl. twijm®4 lewlac » awtidm® ef tiaCif) @xid». Wii® 
fiadiag hm he®a ir®rifi®d testing sa^l®® ©f tkl« ^©laiet ^ieh 
mim ®%%Ai»®d trm «a,%s®fa«pit fwpamtioas. l^^elheiwr®, ia the 
pree®®® ©f awJlysis, this eespefaaA wa® f@«a4 to r®m©t with 
exploii-v« vioieao® ia th® pz^isoae® of c^aooatmted aitrie nail-
On at least two oeo&sioBs, th® r®&@tioa with Bitrie ®oid wm 
(M'OOi^aalsd %• «. flash ef lt#t. fhe py:e«^hoMo of tfttTsu. 
1-c^elopeataiioi^ltiB ha® heea a.tttihat®d to it® sensitivity to 
oxidfttioa. 
laa II. fh® y«»oti©a of cyolo^eatadieaiflaagBtsimB hro»ide with 
gj^droti.® tia(lf) ehlorid® was r®p®«.te4 Uiiag the proeedur® d«serihed 
ia acm I. %« remotioa nistur® was wotksi ia th® ten® my t® 
ohtaia 12.5 g. of prodaet «iltii« httweea fl and 75®. fhi® |>roia«t 
•wa® diiria®d iat® tw «qtt»l pai?tg. Oae-half of thi® pfodwt was dried 
ia air, m& tlj® othar half wsms dried ia a VAinttW d«®iee&tor over 
paraffia, 
fh® fraotioa that was dried ia jgdr did aot oheage ia 0ry®tallia« 
fom (aeedl®®) tel ehsAged ia oolor from & loasa-yellow to & rast* 
hrowa withia k hoars, Ih® resislttag proiafit deeo^osed wittsout 
s®ltlag h®ti«®en SOO irai 210®, iteea H g, of this proteet was digested 
with 100 «1. of heaain® for &m hQvr, ths solmtioa m® filtered %feile 
hot, aad the filtrate wm® e®iie®ntrateds oaly a, tra^e of »&t®rial 













S  I  
®  I  
i  ®  
a  •  
a I  






I  ^  
S  
t e j  §  * »  i  I n  M  Q  . a  
i !  ^! 
s S S ^ I I  I  1  
i  ®  2  I  
rt « a  ^
I ^! m i-t 4» 
^ g s s i  «  
J  
1 






i  1 %  
j;! 
i  
I  5  
I '  
s  I  
i i  
!l 
I I  
I  a  
i  " •  
II 
#  » «  
3  e  
!  I  
I  i  
.  5  
5  
«  g  
I I 
^ : 
I  I  
i ® 
# S s  o  
s «* 
8 I 
i f  Z  5  
^  g  
-sr 
»  I  
I  s  
s  I  
m m 













I  1  t  
i  !  f»4 0 
t I o  
f #  f t  
M  
i  I 
s* # i 
1  f  i  
1 1  







E  p» 
S 
5  S  ^  
- » » « » «  
M l  
i  ^  i  
^  a  
I I  t  
g  
%* 
f  I  2  I  i  .  
iniii 
I  
h  £  




I  I 
I  
I ! !  I  i  
U  H  
3 I s 2 
f  4  I  "  
: I I I 
t  I i I  t  1  ^  «  
1 1  n  














P .  
M' U 
f T  
• "  •  • •  •  
cji •• 
1 1  
i £ 
< g  
.  i  
« i 
1 1  f  
s I J 
s ji S 
S 3 
i 
i l  
!  5  
n 
t i l l  
I ^ ! I S  - 5  J  ^  
'  I ^ ^ t i a 
§ 
i  ' I ?  
i ^  r
! '  III 










I '  









« e  ^  
m  J A  f t -  m  
i  ^  
®  4  
I ! 
f  S  
i 
" 4  
I  
M 
J  4 9  















" N  I 
ILm  |5|| 
t 
M 
m  «  m 
tri \e. 
m  M S  t y  





« * « 
^ 
11% 
•«» fit * ir» 
• «k 
in w c« 







m  m  
• > 
r-t K% 
r *  H  
«lv W 
m  » n  
• • ! i  K >  
t *3, 0 %  O J  
g  2 1  
K \  






































i  ?  





• s  
I 
f  I  
o 4» 
^ 1  
- g  i  
1 ^ 1  







I  g  
I  i  S  
• 3  «  S  o  @  I N  
j  I  i  IfN © 1 r4 ® <8 







5  8  I i 
S  
l l !  















8  "  
 ^ i 
•M  ^ ® 
i ^ ^ § 
n ^ ^ 
t u 
I! t  I  t ? 
 ^ I 
1  f l  



















m o 0 o <W«<' 
f i  
A  
m 
pro&uet allaK«A to mm to vmm t«^®ratW8. Ihi! mtxtw# m» 
I@r4p®3 t^04 tdtk «al«r, fHt«i«4, «ai th® tw© lay«wi separated. 
Os filtertig Ifee aixtwe, J,1 g. ®f teaelmbie »&teriia mM ©MdLaed. 
fhlfi pretet m» digested Mumrni the seXutH^A ms %hm fiiteved 
iMX<» lust, lliea eeeied te 5.2 «. <^6.5 per eeat) ©f tetra-
phe f^ltta, Miltiag at 2S9t«22 .^ A alxtwe .wiltiag peiat *llh aa 
antlhetttie speelam tkeMd m defreesioa. 
Sl» hydrolywid etkereal Ig^er gair®, oa ©©neeatr»tioa, %l g. of 
an ©il froa likleli m pwre predus^e @©idd 1»e ieelated. 
Ifter eieitifieatiea of  ^vater l@;fer, nad extroetiag 
©rgftal© ma^erlftl, I.? e* ©  ^sm r^ ©ii was ©litciimed uliieii hed. 
the ©a«r ^h«ra®t©ri»tie ©f iraleri© aetd. A ^pwO-itatlw test f©r 
tia wsMK ae^etS-Ve*• s t^are ©f thie ©dk«l> therefore  ^ a©t iaireetjt** 
gated fartljer. 
laa II. A aoiatiea of 0.03 aol® ©f a-l«tylllthia» ia 30 al. ©f 
ether m.m «id©d dfepwiee, t© s »slmti©a ©f g. (0.03 aele) of 
triphe3^1-l*i^ lefeat«dieiifltia dlse©l-ved la 200 a|. ©f a { I t l )  
alxtuM ©f tola®at-e«Nir, Vm reaetiea siactwi mM held at -72® 
%h3tem0m% the additiea f©r a peried of ©ae h©mr «fter the 
addition had 1»«ea ©eaij^ lwtcid; then it mm etu^heaated ia the ueaal 
mA the pre&itets wesked vp m deeerihed alere. Vt&m g. ©f 
iAeoIuhle aateriid reTOWd hy filtratiea after 1 r^©lyei»» 3*91 
(33 per ©eat) ®f tetrapheayltia me ©htftiaed wiltlag at 22S-
u 
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seiwal ms rewvet Ity diatlllatloa, sad the proAwet earyflslliKSd 
tmm p«tr©l®tta (%.p. 57-70®) ©%tato. 7.f g. C&5#5 p«r em%} 
of ero.4« pretael aaltiag met tk® wmm of 9f-106®. After *«®3fy«%al-
limtlsa ftoa the s«» «elw»t, 6.7 g. or 5t per 6«al tz>ipb»a|'lti£t 
^P©«1A® ms ©Maiaed »®ltlag at 120-121®, A nixttue® aeltti^  foial 
wil^ m mtysMie spe^lM^ slsotiet m SmptwrniQU, 
Seseatlally tlie a-me z^salts mto «»1}ta,iaiei fmm % nemn& m&etiesk 
OfttriAd «nit mdiBF e^aditioas idemtles^l to t&ote dege^rfbtd ali&ire. 
frlphei^ l-l-^ leiieataidlggsritia ailaie ia^hi;riyi>d» 
ffo a Bolmlita ef 12.^5 g, <0.03 »1») ®f tripJi®j^l-l-i^ele-
jpentaiiej^ltlm ta 3G nl. ©f ms add^d a ti^ipensioa @f 2.9^ 
g. (0.03 3^1®) ©f aiO.®!© ®aiQrdrld« ia 20 Ml. of beaaeae. 5^ »ixtttr« 
sp@a%«a®<s«uil3r wmed. lf%«r tlie initial rtaetion hm ta^sSdttd, tlu» 
t>sii»e>sie vas z^noTed di0tillatio»» aitd tie emSM p»iia&t me 
digested id.#i ^ lA. 0f p«tr0l»o» «tlter C^.p. 57-70^) *0 mm-m 
Mj WBSfttaeted start lag «at«ri&l, e©ol«4 mA filtered, tee residme 
•ma reeryetalliwd fr®« earfei® t®tr»©lil#rM# to ©Maia 11.00 g. of 
ewAe 7-(trijjb9ig^litaiayl)1»i<^elo£*2.2.lJJW®t-5-®a!i-2,3-di«ar1)03Qrlic 
a^drld#'*', wltSiRg "betwea IJg aad IfS'®. Mter %m reeiyetallissatisas 
from «»r1>©a tet*a»klorid« €• (59 eeat) ©£ iiur® ]|^ 3rodtiQt if»e 
oMaiaed, aeltlag a.t iWklH .^ A d«^Heat« mmtiQn gate ©esmtially 
^or the a&m»@lalure msed, see Apieadix 1, OeaiNmna 7X11. 
the saae vesoXte. *&!• was too imelnble to Aetezwii^  tke 
Bemtrftl 6qa.in^m%, 9be iMttxeA cdmlreie tat& mm gl^m im 
Ig. 
Ama, 6al«4. for ig j^^ gO^Sss Sa, 23.13. fmM.i So, 22.15, 
22.i3» 23.©3. 
wltti. tietl^l »g^ea|e 
f« » eelmtioa of 12.Jl5 g. (0.03 sole) of tflpMoi^ l-.l-ejfelo-
pexLtadiei^ ltim dissoXired. la p @f le&sieiie ms i^ ded 3,6j g. 
(0.033 ®®le) of dietl^ l aaleate, aad t3to aiactrnt© w&e Iteated at 
the reflax tei^ mtwe ier a fewup-liouap period, ffcte eelmemt nae 
remored ia mem, mi. the 20 g. of oil iMixk. £>e'Salted vm dieeolimd 
la 100 b1. ef hot filtered illiile hot, eoa&eiatmted m& 
grilled t® e%t«ia 10.^  $, (39 per of eirade prodmot, nelti8@ 
"betweem 101 and 1§€®. After two reeifyetalllmtioae from 75 f®** 
eeat elliasol, i.« «. (H9.9 per amt) ef relatively piupe 7-tripheaqrl-
8l«wl)M«gr©l»£"^ .2,lJ7l^ -^5-®»«-2,3-diea3?%os?rlle aeid dietljyl 
eater*' m» ohtiMlaed, ml^im iMitwea 107 aad 11 .^5®. Vmm Ihie 
prodOAt m sttaSrtieal senple vm oMaJy^ed as additional re-^  
crretallimtioA ft&m dletligrl ether m aoeteiw-isir lee hath, 
prodaet ohtaiaed seltM at I09.5-III®. 
A d l^ieate reaetioa gave esseatially, the eaae resolta. 
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•toal. Gal©!, t&r Sa, .^21, fmsAi Sa, 2e.2|, 
2Q,^. 
grl»higyl.*|-^©li^atai,^li»arlti» with aee^l«B<tai4iw1>eiyli6 aclt 
««t»y 
J. «©lmtlo» of 12,^ 5 g. (0.®3 Msle) ©f 
dieigrltla tisselwd la |00 al. of #th«r tras tir«Rt«4 with 5.10 g. 
(0.03 »!•) ©f %i» ditliagrl ««t«r of seelyleaidiesi'ltojgrlio mi&, 
ffe® ffiixtm*© wm fetatl®4 at the ftfte: t#»9>«»&tar« f®? a perioA ©f 
»ix hmtn, e©B@«slrat8A t© 1^ si. m&. @©©let tn m amtomSvf Im 
•batli. ft® ery*talli2ei ]pm6m% was i«-»©wi. filtrAti©», th® 
mttlier liip©r ms c©ii6«&tr&t«l t© 50 »!« aM if«tww4 t© t^  
Hie first ©f erystala wil^ ®4 l|..3 .g. m& neltet ©t©* tlie vm&n 
©f lOO-lC^®, %Mle th® sei^ aA er<  ^ wsi^ eA 5.3 g, sM ffl®lt«4 ©ret 
tJ» jMBg® of Sl-l®®. fb» eealteeA erad© yi#lA ©f 7»<tr%h©:Byl« 
staai^ l)'bicyelo£*'2,2.lJ^«pt®-2,5-4.i#a«-2,3-4i««i%©3?rl4e aeld 
distal est©*''*" w&M 7»$ g. (Wl.g p©* e#at). Aftejp two r©o*y«t®l-
llmtiotts fjr©» dietl^ l ©tl«r 6.9 g, ©f p«>te©t tw» ©%t»iaed wesltlag 
at lOT-lOS®. 
A dfl^ lleate r©a@ti©it eestfitlailf tte $em iwsmXts. 
Aaal. 0a3L0d. f©* O, $3,$0; M, 5.I81 20.2g. 
f©iiads 0, CJ.S, 63.3.5i «. ^32, 5«10s Sa, ».13, 21.10. 
•''Fey tit® mmmulmtmro iis©d, s«e Ai>f>©iAix 1, ©oi^ ewad XII. 
177 
fk© ©Itars i^sfislle afeg©i^ li©a 'baj^ s o'bs©:rv©A la Ike iafrswt 
apeetya ®f 7-.Ctfipk®:^3.«%i«^l)1>te|«l@£"2.t.ljrhe^l-5-.©3a©-2,3-
4ie®jp%©syli6 aeli. 41etl^ l ®8t«r aai. 7-(t*'ipket^ l9lawl)Mey«l0-
£"2.2,l^k®pt®^>5-€i®ai-2,3-41«arlio:xr3-ie a®iA diethyl 88l©iP ha-?© 
'b©®n ia fabl© If. 
illMO aai. &©jp®am^® iawfligatet %k® Dlftlt-Alifif j«aeti©B 
%©tw®«a tifi^©]^l»2»fiaayltlii «d ®al#ie aal^ trlie, asi. naaJil© 
to oltaia aa aite@t. Hi© eowelmsioa dratm mM Ik© Iripksai'ltta 
fftmjt ©xiiikilst a WmiMg ©klsdsed & Bi©l«-. 
itldei' aAtwsl fmm Ik©, ef li-ipki^l-l-eyelofeatdliei^lltB 
witk naleie dietl^l wtl®ftte azid tke dioHiT'l ©si©? of 
g®etyl«B«41eia*l«»3f^lle «ol4, tk© s-eaelivllif of tripk©»yl-5-.itoylt|jji 
ms i^iBTesligaled. 
laAep ©eatilioR© i4©atie&l wilk Iko©© iesei'i'b©!!, alioire for tk© 
reaaoa ©f %plph«®irl-l««|«lop«at»aiei^lt4ii witk aaJiei© 8tsk;rdrid«, 
^.17 g. (0,01 «0l©) of ferlpke^^l-S-fwyltla sad O.fS g, (0.01 »!©) 
of aalele srt^told© did mt rei^t. Ia«*®ad» 3.9H g. (f^ p«j? ®®at) 
of Ik© • lyipk6®qrl-2-fttiyltito ma »eovoj»d. Af%©» ^©exyslallimtloa 
from ©srkOB telra^Xoria© tkis pyodtu»« M»lled at l60-lCl*^, «t»d » 
miscttir© wltiag ipoisl wilk m. «itk»alie ap©eii»» mm m% depr©«8©d. 
froB © dflplloal© i«eaetloii 3.73 S* e«al) of 
l?g 
fabl® 19. laftrairit taalytla 6M%m m dieaflKkayli® »ei& 
Mmvpti&m "baaS-t %sats Alii©iipti®a 
aB*lpi«<pP f^  Q%»«fwd ia el>«@rft4 4a tbe  ^
m^T9 ClW.«ii%e«) tef3pia»4 fftetm lafrswt i^Kietra 
5.1-5.9 5.T5 5.«? 
7.2-g.H ?.3;7.H5j?.6fS.© 7.35I7.7J«.0 
g.5-®.9 g.iwi.g g.inS.gi9.15j9.30j9.6 
Taltaia givea are ia p.. 
^Sp«0l3p0» of 7«(trl]^ toarl«t8a3^1)M«^el©/"2,2.ll%i|>l-.5-®a«» 
2,5-41eaJ''b§srl^« A4«t]^I 
®%«el3K» ©f 7-Cty4p^K^lit«30iiyl)li^®^l©r'2.2.3L 7Wp%»-2,5-
ai®a®-2,3-4ie«P'l^ 0*yl4« «®4i. dietlyl est©*. 
tr4pk«i^ l-2-.ftoyl%to mM mmmmA, at 159-1^®. 
fgiplt«iyl-I-^ l^ oataa.l©i^ tla i»iih ^ %ea«»<|aia©ae 
Ma I. fo a 80lut4®a ©f 12,^ 5 g, (0,03 *3-®) trii^ cayl-l-
€ist©iir«d ia p »1. ©f 1>«ai^ a« wm sMmA 1.62 g. 
<0.015 (Bf -^'feeazefataea©'*' disselwd 4a 10 al. ymkmtm  ^ The 
Mxbar© insMi heattd al lii« wflw fer a fear-tour period 
idtb sllrritt^  tb«a eeaeeatrated |a vaea©. f!b* 'resaltios ©11 was 
ery»*®llif®i, fr©» pttreltfaa ©tl^ er <1b.f. 57-70®) t© ©Maim 6.92 g. 
''prc i^i©  ^ p-%ease9^a©a© m,e irabliMd %& ©Maia a predaet 
wltij^  at 116 .^ fli© «T l^l3i&%e w» as«d ia tM« iaw»ti®itioa. 
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§,i-di0ae** eo-oM, 1j @ f&wBA la tSt® y®s l^l©» nlxtmi?®. 
fyilfeegyl-l-cygli^eiitaaieasrltla wtth eyed-tpealaAi®!!® 
fe a »olm%i©a «f 12.^ 5 g. C0.03 a©l#) ef tyip&tE f^l-l-eyelo-
pe»tatl«:^ ltte tisgolwd iat 50 »1. ©f Itoaeaii mt «l<i®t 3.96 g. 
(0.06 wle) ©f e3 l^©p®at«Ai«ae. mm%im mixlwi nas al2.0«ei. 
to staM. at x*©®® %e3!^ ®r&tiffi'e for 3 4a^aj lh®a Ih® Wfts 
remotwt Ja vasg.6 t@ ©Itidii t3a® start lag i& a fniz* state 
©f parity, f!h® pTot««t weowret, aeltla® at 125.5-127® aaA wa.® 
r®ei!ystalli»4 fpon psts l^aw ®th®r (fe.p. ©Mala 9.10 g. 
(73 P«y eent) of tjeipli®a!rl-l-®FCl®l®ata4i«J6(rlti» swltiag at 128-
129.5 .^ X j^ tur® aelting polmt wltk m mtte&ti® speeiaea m» &ot 
depressed. 
Preparatlos ©f l-Iaftea l^-tto S®i?lwttlve« 
pyepftgatloa ©f iBdeaerlaa^elwa ^TO»ld»^ '^^ ^5.33  ^
Ifi4ex l^ma^esi<m hv&miM ^ was prepated tlie re&etiem ©f i&4«se 
with eUs l^M^slow tireiitde «Qe©iril»g to the pTooetaor® gi-ren  ^Gri^ Myrd, 
'*^GT the »oiiiwMa«l®tutPe used see AppeMlx I, ooa i^omd XI, 
SrtpksJd, 1. lellet and C. Ooartot, Ami. 56 (1915). 
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I M 2  
ov®r tfci* rmm of Aft®!-
tw r«eii^talUa»tioai ffon th« saa® soliM«tt pftii? 21.<» g. (^5.§ 
p«y eottt) ©f pure preiaet mM ®Mate®4, Mtltlag at 
iml, Oaled. fsr Sg^^Sas Sa, 2§.§2. feoatt Sa, 2§.!50,25.55. 
Pg'(i^ 8g'atlea ©f Aiphtar3-di«.l»lafaMgMiii 
fo A fUJiiOBsiea ©f 0.^  i^ ie ©f isAeasrlw^Eaieim l>v©i^ &e ia ©a* 
Ut«y ©f ©ttaey "5%,% g. (0.01 mle) ©f diphearltte Aieliloridi 
ia 1©0 al, ©f «tkev. fia aisctw© mm teatet at tlie i^ eflm t«i^ ©ra,t«re 
Sm » peyioA ©f 2  ^h©w«, eoae»at»i,t®i to half-yol-Bea®, tli«& lieatoA 
at tbs rofltix t«ip8rata£« Sot m «ititicm«  ^ hmies. Mtor 
aAxtwre hj^ L e®®l©d to »©» |« r^atw®, it wa® h r^olyzed with 
mmnivm ^l©s>M«. fb» miffmmM phai® ms sopftFuted, ©xtz'aiotod 
idt}(!»®ai«»», aai %lm Qzemd.0 liters e©0ia®d. &® ©x-fuie sat®rial 
m» dried for 2  ^hmm ©-mr *»ifl«rlt«*, filtered, thea tl» solireats 
mm mmroA % dl«tlllaitteB. After mmri&g tb® affipei^ ted Jtodeae 
wMt redueed presmr®, tbi reside mm ©z t^tallized firaa & (1:1) 
iBixtiE«» of «&l0r©fos® ta petroldwm ®«ai®r 57-70®) i© ©Maia 
21.2 g. j>®r ©eat) ©f emde di>l-ii^ ei^ l£ULp]to©7ltS^  ^ Mltiag 
letwea gl-l©3®. fm reeiystallimtieas fpsa the iaae eelvmt pair 
em* l^ l-.S g. (2f,5 per ©eat) ©f pure prodaet, aeltiag "betweea 107,5 
aad 110 .^ reoi^ tallimtioas did aot Ij^ rew tlie ateltisg 
poiat. 
Mml, Oaled. for S^^Sa; Sa, 23.99' r®aad8 Sa, 23*62, 23.^ 7. 
in3 
ergttEotim Ooapran&B 
fbm aNi»0f lott ®f Wj^yttigrl etMr wltli a-teatyllilMaffl to #«b«y wm 
toir«sligftt®4 to tkis E. ®ita. ft©® %%» 
@f %m Ofaifsde&lt ©f wi«k mm ©faitttieafe of dif^ iqrl 
©%)»§? at til© if®fl3K lei^ yatw© ©f diotlirl ©ttoor f®r k 4b@p«, folloidBg 
1  ^©a*1^a»tii©a ©f tfe® pifotost, a yieM ef 60 f»r ©oat 
©f ©raA© iseiA m» uribii^  wus lAo&tiflei. at Ik© ,^tt*41©e«b©33rli© 
®®t4 ©f Al^ lk© !^ »%h«r. 
%*. M«a %im. ©xtesiiit laimttiiatiQii, msiag 2,2i»4ilLi%M@-
Ai^ oi^ l etfasx* to reaiitioiui with tl»9tl^ Miiid0]f©«ai«M»» Ai]^ © I^-
aif^ etofilaae asi. silioom tel'r«@lii©i?li« aa& ©l%Ai»s4 I0,I0*4jLa©lliyl-. 
itaioacMilUyi, lO,lQ*-4.tphmB^^SmmTB»i.liA ©al 10,lQ*-9pii«1il(p]^Miw 
oamiilla) re^etif®!}'. 9m itTOetere of 3 „^l©-&t]^ ©asfljli©a®xa«illa 
wm ©staMisbBt %f ©ieafs^i ©f lli© ©systa-ttae^om %©M with llfiiiiaa 
la M©3»a«t pimiwstt ii©«lil^ ag th© 
%Hii»i^ l«©«^2:N9a;;f]pli©x l^,8iiiaM ©Miiiaei,. It iNtowe &i8jj>a%3.e to 
iannes-ll^ ate »Ml©^ue iraaotions wiib ehloriios* 
gigepasia&ti©a of 2.2*-AI3.i%M©tl:^ wl olhoy^  ^
A •©lmlt©B ©f 0.2 iii®X® of to A5 ®a. ©f 
m%h»T mm all ai ©ao©, %o a ©olmtiott ©f 17.0 g. (0.01 nolo) 
©f diplt©!^ ! ®tli«r to  ^»1. of dioti^ l ©tlior. 19s.e »Sxl«r« was k®a%©d 
»ils« ®ad E. 0Wft, £. to. ,^ 2. ||. wm <1956). 
Igu 
at the yeflm t®sp©rattir® f©r  ^d^s (102 hmtn) after yAAdh Q&lor 
fest 11 WAS xMt^liTe. 
?y f^t»alioa of 10,10«digiieiiylfatoaQ3;a^«taj»iB'*' (^ ttei»i>ttd) 
A 8ai^ «asi©a @f 0.1 i^ l® ©f 2,2'-4llitiii«dlpb«isyl eW&et 
prepared a.s desorilMid above was eooled to -7S® bhA treated rapidljr 
villi a solutloa ®f 2 .^0 g. (0.07 »0l®) ®f dipfeei^ fltiH dii&lortde 
4a 100 «l. of etliiir. flw eoollag lisXh m® reawved, ead ^e reaetioa 
»ixtar« was alloned to mm to mm te%#r»tw» stlrria®, tlb«» 
lii®at«d at the refl-BOt te^eraltjye for a period of four lu t^irs. After 
l^ roli'sis, the orgaale leg-er mn sepftr«t«d, dried over ealoim 
«olf»te for 2% hoars, ana ooiieeatrated. fjm residwl oily tar cMmld 
aot Ije resolved iat© aay pire ©oi^ oaeats, 
Freparatlem of lO.lO-dl^ eaylpheiiomstaomitt 
fe a stt^ easloa of 0,1 raole of 2,2'-Ailii^ i©diflttmyl etker 
prepared i&ove «as added 0,3 sole of fwisMy prepared asJ^&Pous 
w^esl-aa 1»roaide 1a 1^ nl. of etber, eiid the reA i^om sixtore 
m» stirred for o  ^liour at rooa tesper&twre. %e remltlag Srlgnard 
reageat ms oooled to -P'®, than m lee-eold aolutioa of 2i|.0 g, 
(0.07 aole) of di:i^ en l^tSii di^ bloride ia 100 »1. of ether i^ s added 
ftll at oi^ e. 'flie ©ooliag vas reaoved and tke Hisetmre mM 
alloiwd to o<»© to rooa tei^ eratmre with stirring. Mter Matjteg 
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fim m& to© iauioWbl® ia orgaaie solwals to 4»l#wiae 
tli@ a@le®«a,a:r 
iBal. Oalet, f®r fousds 25.97. 
26.3,1. 
fhe e%Mur««te3ris«le a^rpti^a ©tiserrvd in i^e iafrartt 
opeetjm ©f I0,l0-4lpli«»ylplj©»x»stl4ii, 10,10--di]^l«»ajfliai«a®xa®taimia, 
l@,10<-i^irtlbl-Cplieaexaailia) asd, 10,idi»^if9lli-(3^«aoxiki$iiMia) 
Iw.'ri %««n »jiw»ri»4 la fall# SD, 
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ttoi *«a0li®a «f im wall m 
ffla®a®»t«* ^s^aiA®) wlVk triph«i®'lip»aa«©«u :^jqrl®*t las 1}««b 
aaA  ^produel oM«la«a, wm 
iifb«^fi9^1»ta0X» ri&tMr llm telmp!ie&yl.g0]Mad. 
t% has lMi«a eoiKelii^ «&, tl»ref03fe, Ifae ability of tTiiBhewX-
lialitkimm %«» m% m & »8%ca.a%isg «^al emm% pzwelmiet ia 
iat«i^r«%isg tim •wtolts oMiAa«4 yy mA ee-ifejiDBys^^, 0ia0« 
m eviiea#! @f aa •f&l3,i%z*iiin bae teem e%tsda»A im my of  ^roa t^idaf 
e£ ts?lplMiiif'lliiiilllM«B with iBfultaai. 
Ial®g8»««i'fe.)al Ial®f«®af«f8ii>a 
Bftsiely, %m reaeli@»B mm iawlvftd ia th® fexMttioa of liHilim 
lll&i@ptoeao3Eil.®i tmm tfe# lateywilioa of a-1itt%ylli%Mi» witli Tiroaie-
pl»ii®lB. aete wastiioBS ^ ea^s»8g«t» 
H) Br^g^oi • arVgM '> lsv^g^©l»i + 
i z )  I j r ^ g ^ o u  +  s 4 S | ^ l 5 l . i  — >  I , i - 0 | : ^ O M  •  
ooftditioas yy.^  v@m%im (2) ctOMaemeos prior to tbo 
eoi^ letioa of rtaotioa (l) are Sttg i^ftiH® t® a »iA® roaotioa 
ftooordii^  to tit® e t^ioat 
<3) Ifw^gl^OI + M-Og^OM > egSgOM * Br-Sg^OM 
Silmas aM 0. W. Qorow. ma., 1^, 57^ (1^55). 
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•HaA |iy % Im i  «@iAie -phmmls pweea* ia esyaA® i?®a«tioa liixtiir#. 
ijoidie ele«t.va#> readtlenut &f ©rsaaotia ltAir» "imn 
yep©i?i©4^ • . 
Swi prepft»ti®3& ©f kiiireia, 
eo l^«t«4 IMS siries &f ig®»i'lo a«riir»tiY«8 ©f tia. 
fli» ©%fe®t tw %»m»TeM mm mpoTt^ i. e«jrMer® '^^ .^ It is 
to QTsmmm tM mlitttg |>9ia%8 ©f tlmi© |8©aeri© 
4© m% foliev %li8 s@n« tx«nA Ibal hm ©%s«rre4 vitli %h» thtm 
f»W® 81, Melting p®iat8 ©f ««§ i8©wi*ie TJEgl^ SttCSgl^ Jj ©©i^ &maji 
P©8tti©a ©f Milttag p©iBl ia ®C. wM% »T» t® m 
" """ • .m,,,,. , .  
iyi7©3i^ blm^li^^uio fftmp 
&tm* 1?6-1?t 110-132 
mtg- ,a)t-a3« 9®-91 
jg^ aoi-»3 132-13^ 
ifdserie di»»t!fe®fl«fflia®fh«agrltriph®irltto fh© 
ntltis  ^P©jb&t8 ©f s«t8 ©f %9©mT ic 6©i^ p©a»i8 hm% teea glvea la 
SftM© 21. f3ri:^ eigrl-«7dlmtl^ liiii|j»^bexigr^  is t^  l©i«est Mltiag 
s. £• sm- ii 311-(itw. 
5%. 1. MmMmn, l©m Stste Coll. J. Sei., If, 6 (19113) 
rs,' k'* m .  s i  j: '  
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&f mMm with ttbgrl el^@»>aeelft«e miMW 
aiMllar 
©fgaaewtaHle of silicoa^^ ,^ aad l«a4^  ^
mmt&ini&g m &m IIaIqsisp Mm %@mn pmpetmA, Ibo fixvt aso-lia 
of %|^ o to fee i*8»ultet fposi %%» x>eaislioa of 
with. j|-ai*»0%«s«>»»liii»eal"aa 
laOorlAo® ,^ Im m. ae«%®.t® %aff®«i4 aoMtioa. 
has ahowB. thmt ^s^slitmteA teisMnstlam&i'Ott flmo f^atos os» fee 
tm®t t& mirmtm^ ia teaetioas idtk 
tim ftoeoi^ iae to tlui •^ %ioa$ 
(oghjjjsa. bt^-
••ij' 
fhe offoetif® afoat in a Mtoofb asi& rapid diimBiiia eo^XI^  i® the 
tiasionim ealiosi i&i«  ^i® stx i^^  ojl^ etiroyltilie aM atlaelm 
5%. T. Saatfeaaka* mA H. ®il«ia, J. Om. Oh»«B.. 15, 1200 (1950)I 
••» alfO ®. 1. Poli^ v a .^ 0. I. JPaa ,^ f. IS. Shsa. (fTs.S.S.). 3J, 
1129 (19 )^ 21- A., 1131 (19H9) J. 
SilBaa aai 0. ®, Stai^ tewisoJi, I", m, So®., 6 ,^ 1007 
i%3%St)t jg, h553 clfso)-
m 
a i&Tih& © r  pftra) ©f %h» m I s o  of 
phOfiol. aeehimisffi of the i«6etiom hm sot ^ee& ooa^ildlelj 
elooldfttoA} hoMwr, pjposmt taw>wX®i#i ia4ie»tes ttiat these 
eouplia^ reaotloas sm ea^laisable "by a. asohaniflffi i&i(^ is ia 
to^ijag with th® aeeepted teeoifies of »3P@»a,tie emlfBtittttioa, 
la &f6»T to explore r^ther the eoope mi. linitatiomi of the 
fomatiom of «so~tia ^es msiag ^ -^s^etitoted lEHias«ii0&ia.«iaittBi 
fl«o%©r»t®«, thia eo«#liag reaetios %ilth tyiphei^ l-«-i^ »©ajs>heii5rl-
tia has heem jto^etip t^ed. WdMt eoa&itioae iLaalo^ms to ^ose 
f^ orted^^  ^for the prepamtloa of t*iylii^ l^ 3-4iJB®tl^ l«yBisio-4-
(^'-aitr0phe«fl»2o)ph«i3rltia. t»iphii^l-«-h|€n>3eyphei^ltia flit 
aot eoi®le vilfc either g-hjfOM®-, g-owheigr- or |-ails«heaiai»i-. 
&ifti^'atab ^liolomte. etiortiia^ mtmisX (trifhe^x-^ 
t^ 'An^agr^ heayltlaa) *as vummmi. ia jrieldbs of ®S, 10.5 i»& 92 per 
oeat, irtiepeetiirely. 
fim x t^e of e l^iag of nmimtitt wiaee sad lOie^aoXs is 
depeadeat ispia the amilaMiitr of the Sme rndm m&. the fhe^scide 
ioa, i^ eepeelively. Shei^ fow, ttro*atie aniai# aemlly sos l^e hest 
ia the pi rsage of H~7, iHbiie ptoaois ooopXe host ia the pM vm& of 
^9. It has heea olreezred, ia the oo-e I^iag of eom mimpTamQ%»t 
that the mm &emsp eaters ym to the groap ia aeidio eolatioa, 
aad to the r^o:^  grwis ia. haeio I^mtioa^ .^ a® fl at i^ iiioh 
X. I«h«, ^®ie C^fflistrr of ^tlwstl® I^es aad Pigjwate", 
leiahoM PahliriWI,a« 0o*p., lew fork, 1. 1,, 1$3% PP* 
200 
the orisalatlag iaflfumeo of mim yi»lde to Hie erleatatisag 
teflwBtte# ©f II® ®pe  ^ wai a«p«aA«at i^ oa 1  ^aatwe of lis® 
M&mnim «all mtoA. KB r^orllislogg, ll« iaflneiioft of pE ipsa Ite 
oomrs* of oo^ l^lag remti&& It qpite o%7Ioub. XI Is »ol 
tafpyislBg* tfe®r«f©i?®» to bsm ofetaiaed Bogftlivo re«mll8 luai^ r Ik# 
eoadlliono used la lua I, own tkou i^ lri]^ i7l«^ l^»ell^ laiaiaopliesg .^ 
tla oo's l^ed wilb ^ sulitilued lie&iswEedlieMaiiw tlmhomt«s under 
sMlogoae ooa&ilioma. 
M effort mJi mds to Mire Into & store fs '^oirabXe  ^range for 
eouflfeig, 13  ^ tlfce use of eodla® earltomte as » l^ affer (lim II), "M 
mder these ooatittons «h« etahilitr of the dtasoste fulls 
to A low llwrefore, eoi^ liag of :^ e3B0l« nadtr 
these eonditloES a»;r  ^0omi&9md m a *'ra»e* hetween the formatioa 
of the aao ®9»spottttl »»! tto deooaposltloa of the dlasoatwi derliffttive '^^ .^ 
Wr&u the ressdlte ohtaiiwd In In XX, It !« eirlieat that the rate a-t 
i^ea  ^ the dlaaoala* derlvatlw 4ee©%osed eawteedoA the rate of ooBiiltBg. 
60-i0 per eeat of t^ e tri^ »srl-«-ihgpl3p©aqrph»i^ ltia mm s«eowred 
mi., la ttiditloat m sit^l lamuat of tia ooatalalae m& 
»t#ri»l. 
ilaee the rate with rMlek pheaols emple Is depeateat i^ oa the 
5 .^ H. "fhi i»M.tic Bia.»o@o%oa}3d« aad fhelr feehaloiil 
j%pUe«tio»i", Idwsjd AraoM, Iisadoa, 19 ,^ SbA Id., pp. $0^ 1$6. 
foaJcataraana, *fhe Ohealstry »f Bya^etlo Byee", ikcadeale 
Press lae,, lew forte, I. 19P, Tel X, p. 221, 
ZOl 
afailalsilit|- ©f tl# phemxJA© it>», it l>«08Wi ietirsa*!© 1® 
to e©«gpXe p©%aaiiw t^?iiai»s0rXal«EflplsBeai«Me vltfe j-itfliatittittA 
^eazdm«dia,so&tai flw^traies. qaajoumealr ibis salt tdll 
eov^llag remtUm witm %ea3if»s«i.ia«>biw fluel^rates, 
Imt & e©ftsi4sr&%l© an^oat «f work is mmmsof in Adteraiain  ^ tit© 
(^ tS»» e©aAltl©a9 t&r ife© ini^ tioa. Ia. %h» #*3p®ri«ftt i*iW5>iHfc«& 
li®i"®ia» t&e iKiasttea wi« e0»pli©a.t©d  ^tk« |»9©ir solmMltty ©f tlii» 
petasslw ssit ia tlie «©lf»ttt ©f tfe® r«»®tlea, ftoi fyaetlea ©f tJs® 
potasBim m-%Hpte3rlBt«a»grli^ a©xid® t&ich mm ia 80luti©a e© l^«d 
•© i^aAilf^ that tm mm mn iatf«te®&, i^il® t^ ^ aetiea 
that iid a©t dist©!^ ® va® iw^e-rsred. A pf iMtpl® ps>©M®ii rmmiMiMg 
is to IUrr«l^  experiaeatas.! ei^ iti^ ae m^v iilii©)i tMi p©ti^ ®iw salt 
is @©]qp>l®t«3f- ©©lu'bl® la t&® s«lWAt ©f tb® iNifteti©tt, 
Preparatioa of 0|t>lop®»tadi®i^ l Itet'ivatiire® 
1^6 fttalitatit® ®®l©r t«»t fmt iMia®8at«^ ,^ oewaoidLy 
d®®ifaftt®d m €©l©v f®it Z, lem.9 ¥eea u«®d ®3ct®a®lTelj for iflt®©tiag 
tlui pTSitaee ©f im a, f« t^i©a nistt^ ire. la tk« i^ tlal iaTSsti^  
gati©a ©f ^palit&tiire t®«t» t'wsat7*fi7® iripi«dr& r«i!i^at» mm 
testod ani a©t a lia#® a t^iir® test ms f©a3 .^ iabt®^at3 ,^ tki® 
test Im® 1b«ea foaiid rery reliaiile,  ^afopaveatlsr ammX&m "htlhBifXor 
©f ^el©peatadi«a l^ffia£»»»iw 'bnaiide Cpirapared hj a kmm. mtb©d) wa® 
wdiftir ©f ftetbev ©©asidentii^ a. It mi f^ oad t^ t tMs iriiaard 
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®at idiliwatly wltih e©iMS«atys%e4 
nitrie aMSid (Snii&tatal to aaalr»i»)*  ^ mmtlon was asedssiettM 
%be evdlmtleii @f kesal m& fhir4, lk« per e«&t of tia 
fcnuoa em tlus ftttempted aai^ sis ©f tetm.i^ ^el0fe&t@&i«sr3-tim 
wm e@a.8t8l«&fj;3r 1»il<}v Ike tteofetlcal r^ai'aji, gM it ^ eam px *^ 
gressltelr l&mt m tte ss^la 
iBaetiona of frifl«i:^l-.l.-ey0lep«atai.i«i^ltia 
EetoBA d«x>i'r{(itiire« of fens^otme ka r^® %«ea i>ktai»t ^&tx  ^tke 
IVi«A8l aal Crafts r®a«tl®i^ ^ ,^ eaiflmayli© atit h»m %«ea 
o%t&ijs«4 tkT®  ^afttftlatlea wiitti ft-lmtyllithta* f©ll@i«t 
isa*%oaati©ii^ ^ ,^ eaA amkstitmtiea pjretoets htm %e«ii ©M&iaei tkw>«  ^
wastioas idlfti Aia«@aiwi aalt#^ ,^ la eeatjf««t, l!eipk#airl-l-<^ela-
pemtttdi««gr3.tia is rtaAi^  ki^ rolysfsed % aleekol at tmm 
t«i^ yatusr®, giiriag ttipke'i^ ltia ky4i»xl4« £"ii«a%ifi»d m l>i«-
lipil^ s r^ltia) ®*ia« After i»l^ f4»ittioa j^ it is eliawl. ^  krcwSJ® 
giviag tripkoa l^tia ktemilb, aai. it ua r^gcNss oivavm  ^ r*&istri-
%atioa f«a«tl©B«®'^  ia tke fi?#s®ae« of j^ tetyllitkiaii, giviag t#tr»-
pkiis l^tia MM tk« priaeifle pi^ tet, 
'^ ®p. L. 3?«woa» £. m, ok«». So®., 2§  ^ a«T 
A. l»atois«r. iMA., JS, %QZ3 ClfS )^. 
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soiali^ eis of feig AeyiT&tiir® -itowd tli« p3NfseM« ®f  ^auisydri#® 
liaiteg®. la th® «p9Gtmm ©f tkis deriTmttir® ms -mrj similair 
to %h» speetra ef aweeiale »^4rM© »d aid r^ldt. 
Am axlensioB. ef this ta'?@stl5afloii, to dAtemiaye se©p« ai:^  
tto liai%atioas &f this mmtlm 4Mleal«d tlisfc l»lfh«i^ X-l-eyel©» 
peatftdles^lltfi mderwi&t siels-jldisi* rtaelloxmi witk dl-ett^l »al«a%e 
aM Willi diei^ l fte«tyl®3i8die&r%©3^1at«, as veil. fli« prodtwts 
isolated mm 7-(t3riph« l^8t®amrl)^ 4er®lo£*®.2.1^h«i>%-5-eai8-2,3-
4ieaj%®:^ lie afiSJ. di«ll3^1 ®s%«r aat 7-'('fe*ipli6i^ l«taB l^)lJi^ ol@-
£1S.2,ljr^ ta-2,5-a.les®-^ ,3-A5-®»^3Krli® a®i^  di«th;rl «ster, 
r««p«etiir®1l^ . Gaj^ ea, l^ ris^gBa, tla aid ittffflRi«d «wiJy««s ®f tl^ s® 
i®riYati'r«s, wMa were all is ®x®®llea% s®p®eJi®Bt *Alh. t»l» 
®3!®®et®d w'sall®. 
C^elsfeafaAieae aai. did mt s®afl® 
triipli®sgrl-l-e^®l@p9atadi«i^ ltim «ad#r aaj^ egcnus eenditioa®. 
Hs'Tiae ©"b%ftla®4 a, Mela-^ Hdey adtost ff©® Ihe »setios of 
Iripltej^ l-l-eyeiopeatftdie l^tia wi%  ^«al@ie ajtfhydrid®, dieWsyl 
aaleate, aad disftlai'l aeelyltttsdlearliQ i^^ lattp %Tm ?ea«ti«» @f t*i-
phfta l^-S-fttsjrMia was r®lw«slipt%#d,- fader eoaAitioii* i|uia%io®a 
%o tham uaod fbr th® px«paratio& of 7-('fe*'%^®»yl«t«'iii!grl)1»leyolo-. 
as^ftiria®, tyiph^l-2-. 
fteerltia did m% giir@ m ateitioa •pmimt irilfh ml®io Ml^ drid®. 
radi orgamtte ©©i|j©«iii. was i«e©ir®red ia a yield of $% pe* oeat. 
20# 
A s«e©»i r#a.et4©a &m the 8e» x«0al«8. 
pyi^atalioa @f airlv&%it#t 
Al tl» %im ©f tM« tef'«ili^ t4©a, %fe® pj«rpafatioa of 
imd. %««» i% hm !)©«& 
pr^ «®4 Iteji# tti® r«a®%i©a ®f witk triph i^^ llia 
elkloria#^®*^. in thia ibv©®%igatl©a, y»mmiA» 
was irtpared %y a imrnrm  ^pr@e«i3Mfi^ 52,555.356 ^4 
%ir«at®d wlili hi,© ©tfasotia 0m,©*44« t© ©btato. ifiphtaylp-
l-ia&eayllia mi 
fadtr ©©adillems «a«a.©®w8 to ttos® used ffer tit® Ja r^dpe t^ii ©f 
tripl^ £^3.>l*@jel^ ©&t«idieiirlt|£, t£>ifls8^1«l*>i®aea;fitSa eftd difl^ D l^dl-
l-iiA«iiyltia mm not liydf®3ya®4. tlita© Ijadsayl to*!-
vatifas ©f tia &© a©l sk©w •igm ©  ^ se&sitiv© t© eil^ X' 
©xidBti©B ©p p©l|*e*is«.ti©a. Sii© l©«Br reMstiirity ©f 
dsrlTatlws of tia ©ire* titwi aaftl®g©m« eycl<^®at®i.iei^ l 
paralleis tb© peastivity ©f l^ d3P©|p8a Atosui attacked t© tb« 
wtidiest ©iM(%©a ©f th0 pijreat mw^mA. 
]lteit©p©^elie 0x»g8]i©tia dompoiuad© 
fh« reaetioa ©f ©tlrtr wltk a-Trntyllitkina to «tli«p wfes 
iav©stlg«.t«d im tMs la1>epiit©3  ^ Ts  ^ Mr. I. Olta. fr@a th© ]fo*eti©% 
m 
of Iw ofB-iVftleBts ef idtk oae ©f diph«:^ l 
•tkoif aM Vbm mflwR of diotlsiyl otkor for % d^s, followtd 
% #af%©»atl®a ©f %li# protoet, & yi«M of g®pj®jdwit«Jjr  ^p«r eoat 
ef erode aoM mm obtained wsm mlMHi4pemt3  ^ tde&tlfied as %he 
2,2»-die«r%os3rlie s i^d of etiMsr. 
fte iaTdetlpittoa was item estesAed. Vaiag 2,2i«di3.i^ iodiptHi^ i 
•IINir te swaetioa® wilk dia»tharMleM.oro»ilaiMi, dlp&ei^ fldii^ loifo-. 
tllaas @ad eilioott telYaMSkleid&e, Mr. Oita olrtaiaed 
phenoxftsilitti i0,10«4ifh»sifl]^iiao»uii3.to and 10,l0'-tii^ix%'bicpbe&-
o»»9iili»i), xespeotiireli-. She •tnotmife of iO,lO-difla«i^ lpl»aoje&8i].iii 
mm estti&lltbid oleam  ^of ^e oa^^Mtax^oa 'bond ndllk litMiaa iit 
dioai»»0, Ibrdivilysijig thi prodioel, aed ideatifjrtse Ike 
tz*% ]^^ l«^<-;iSrdirox^ke£ l^si^  o1»tiaiii«d. Is ftdditioa, %olli the 
«»I«@mlaz> mlgbl %lm aiiftljriloal data mm Im agx^eMst wltli %h» 
values ejipeeted iet thts derivatiw. 
It %e@a»e desiral^ le to tofestigate asmlojpms «itk 
orgaaotia ehlort-des, la tb# teaetioa of 2,2««AllltMedtpkei^ l etlwir 
ndth dlplieasrlt&a dieldoride, m pa»6 -^ reAmts mm Isolated. It is 
'belto-red tMftt 0le#f»ge «d :r®di8tiPi%tttioa 3Pe«etioa» oooarred. 
However, thie orfaaelitMan de i^mlive »aoted tia(W) ©WLoride 
t»der similar ©oadltioas to giw a fair yield ef 10,10' 
(ptoaoscasteaata). Wbea 2,2»-AilttModS#lMiayl ether m» eoawrted 
to the oorrespoadiag Ori^ oard rem^at tl»B mse of aafaydrous 
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ib-.|riph®ayl8%am^lfl«!a®xi^ ®ba i© %h» eo^lj^ raaeliem 
M 1»elk jregigsmts ax« t^ npletelj 4iisolf«a. 
flw ll8l««4M«ir r®«©ttoa ©f eyelopestaiieayl its-lvatifsi ©f 
tin imtrotetien «ff wetter i^lmMlisli^ gr^s iaio 
6«^p«»a.s if- vi>ul«. altlicm#i %Tm aitel omatsiea 
fmm tk« ir®»eti©a of tri^e^l-l-eyelope^badiearl^to »al®ie 
aiailisrtria® wa» too i&sqlm'bl® M mMw %o omato a smtlral e^iralmt, 
it is %«ll«ve4 ttiat Biailar i^aetions wttli %ilii3JKyl-.l-^el®p«)^»<-
Wti^ltia ©r tt»llQrl3^i-l-«^l©P®»tfwlie®f'l%iB ©(^^mida iiill yi©14 
©rgaiMjIla djijltatlvsa idtfe a gwater wttf selmlJility thm h&a •&«#» 
s«all»t i»evi®tt8ly. 
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Iht eda^iiMit effoiHls of mm^ "pmple 
tkkl ham sate tkis p0«sl'bl@, %%ie me^'Mw te e:9ii79ss 
bis 8ia@«)?«s% 8iffpw99ieAi&» &• f^Xl&m t 
f0 Sr. Wmmef Qilmm f&t attriee., eademracsiMat aai galdgtne* 
@£fexwd tlvi «mP8ii of Wais 
f0 !&» ^wiral liaeai,%t®a »»»l. of liw T©s& eily f®p tlni flmmiMl 
m9iM%mm giwii lo^r n f«lli>w^ip e«iirerla« tbe pecit^ ef 
f q  fb« lalldaal MetidiA I»b *» teiUs 
xiaM 1^ tte Vatioaftl f©ra&fttlea t&t ^ lafitttlls l>M»3ijr«i9 tQt 




A coaamieation was seat to Pr. 1. J, Oraae reipestlag recomsen  ^



















fhe followlag eoiaeninicatioa was reeeived ia r^ l^  
"^ la the riag co^ t^iaAs Till to XT "A" represents 
as 
climieid amtrwets 
f® iWRiCAi oiiMim ioeistr 
ife.« (&to Sta%« Vs4iPiJ»ily 
6ol«%nii, rniis 
mm% % 1335 
m. Uwin A. ®i«t, 
399 •&» 6®tt3rl, 
Mm*, z@m, 
Beax* Mr. iis%: 
Sf. CrsB# Me ^mn ia Beur^ te mUtmeA mmiiim metlag*, 
(oA I ham %«#». «8lEe& I0 ym^r Uitar ef 27. I l»fe 
eoagsAttt vitli $7. M.9%iM M. Fstlsjrtda m& Br. 2>. f. %9foiNi 
btocibg ^eemsiilii.lleiis. 




Xa mmimg f&m I 8^3. reftr %& |tmx> mnm 
mmmwelBt sai u«8 fe* . 
21$ 
ThB mm» am listed Ibtloir: 
xi lo,icml.liil&^lplie8e3cftstittiiiii 
III 10.1«MlialigrlfheBQmia»tai«i» 5,5«tle*i4» 
1? 1.0,lCMilaliE l^pli®a©tiit«i%®ania §-«ia* 
7 i0,10^ial}grlpk«ae^l«staimiii 
fl 10,10*<mii^imM(pk9m3tm%msiia) 
f ix  10,l0*-iflk>m(plj»s8tliia8%asste) 5,5,5',5'-*«^3p©ailb» 
viii 7-< |if|«lkyl«ta^l )fel^®li}£"2. t y^iesrUs^Ue 
sn^ya.*ii8 <%as«d ®a Mim in4®x i®. &m)f or, 
S0lbaa0iftel)«m l^ttt^ <i^ l»3*^ ^3»» ('bmm&.^ m S. I. 13^ )^ 
IX 5-.C tyialkyltftegBiiyl )Mi^ ©l»/*2.2 ,l 1% l^»5*«a©-^ ,3-^ ®a®1>©X3rlie 
«iterto34»; (l»a»#4 m l.I. l6i)| ©f, 
»tli««ii«#'&#m8©f»«-l,3-»4l©ae Cfeawt ©a 1. I, 13(^ ) 
X 7-.< lidallqrls^asi^ l )M^el©£"2.t. I 3-
AieaJftieajrlte a©44 •«%#!• (1I&804 ©a 1. I, 66i3 
a8a>btokl«i»-5,g-4ienie CtsaseA ©a 1. I, IHSS) 
XII 7-<tri&»9'l«%Mii^ l)l&t®r«ler'2.2.1 7 k©pl»-2,g-4i«iiB-2,3-
41«aj%@3(^ licii @«14 iliBtt^ l 9B%»f &M 1. 1. 
XIII 1,1 .^ f ,g-^ ty r^o»9,10-^ l8C« i^ga3srla%aiiayl)-l>, 5ti-
4i»8lJiyl •««»!» C%a8#4 ©a S. I. 2229) 
xlf 5-c^wbi©ffl®t1^1)-7-.c«rt«lj^l8t»anrl)m^elor2.2.17-h»pt*2^m Clai®4 @a 1. 1. m) 
zm 
-3 
»m i%me6. e» 1. 1. ill). 
Siiie«*«ly j®tcr», 
a/Mary A. Magill 
mMms 
